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Most of mining operations in Indonesia use open pit mine methods, with truck and shovel 
system and a large amount of manpower. The mining industry plays an important role 
contributed to the national economy and development in Indonesia, otherwise the mine 
accidents become as sensitive issue or problem. The main cause of mine accidents is still 
dominant of the low safety awarenesses and accountabilities, and also improperly cost spent 
on the occupational health and safety (OSH) programs. This thesis describes the concept 
behind the return on prevention and workers‟ perception descriptive analyses of the 
occupational health and safety in relation to improve safety performances. The proactive 
action plan related to accidents prevention is as an essential step of the risk management 
processes. Participation and intervention for all employees are important and urgent, 
especially for the frontline workers, which are crucial in achieving good safety performances 
with financial support properly. The main objective of this study evaluates of the workers‟ 
perception and cost spent on the occupational health and safety program at the companies in 
relation to accident prevention efforts. In general, the several objectives are described to 
evaluate of the mine accident rates, the validity and reliability tests of the questionnaires, 
workers relationships and suggestions, interviews, observations, and the OSH cost 
effectiveness. The methods of this study are assessed by the descriptive statistical analysis 
approaches of the return on prevention with the microeconomic model of the net present 
value, internal rate of return, and cost benefit analysis to justify the benefits return and the 
break even point and interventions directly according to the workers‟ perception through 
questionnaire, interview, and observation. The methodology is assessed by the gathering data 
obtained from the companies through the surveys of the questionnaire, interview, 
observation, and the money expenses in the occupational health and safety for the workers. 
The valuation methods are used by the degree of significance of 95%, margin of error 5%, 
with total number of respondents are 1,600 persons as sampling which representation of the 
four surface coal mine companies in Indonesia. The seven elements are a basic assessment 
approached of the training and education, personal protective equipment, preventive medical 
check up, employment injury insurance, improvement existing technology, signalization, and 
organization. The result shows the advantages using these analyses which described the 
importance of the money invested on OSH and effectiveness of interventions by worker‟s 
perception in order to prevent accidents at workplace. The effectiveness of interventions to 
the environment working conditions and workers mindsets directly. The OSH cost invested 
for workers, in general, will triggers the work performances to be better, and then the 
occupational health and safety in a strong position to achieve the goals of the company. 
Improvement safety awareness and accountability of workers shall reduce or prevent 
accidents at work, and the company should be invested money in the OSH program with the 
minimum amount is US $ 207.17 per employee or US $ 0.12 per ton of coal produced. The 
investment of the people and money properly shall give significant impacts in preventing 
accidents to achieve zero accident vision in order to protect people, property, process and 
profit of the company for short or long term benefits, and will also give a good images for 
sustainable in mining business.  
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1.1 Background  
The energy and mineral resources sector has an important for development and economic of 
Indonesia. The economic contribution of these sectors is significantly to the economy of 
Indonesia, with amount IDR 415.20 trillion
1
 or 32.13% of the total state revenue of IDR 
1,292.25 trillion in 2012. The sub sector of oil and gas share as the biggest contributed of 
IDR 289 trillion, minerals & coal mining of IDR 123.59 trillion (9.56%), geothermal of IDR 
0.74 trillion, and others of IDR 1.87 trillion
[1]
. Most of the mining activities in Indonesia are 
using surface mine methods such as the open pit mines, because the majority of mineral and 
coal reserves found in the shallow areas. The main characteristic of mine operations is using 
truck and shovel system with a large amount of manpower. In this thesis the author was 
chosen of four surface coal mining companies as a representative for investigations, with 
category of small, medium, and big scale of mining enterprises of coal contract of work 
(CCOW or in Indonesian name is perjanjian kontrak pengusahaan pertambangan batubara/ 
PKP2B). Coal mining industry in Indonesia was developed rapidly on year to year regarding 
to the market demands. Indonesia has an important role player as a supplier of world coal. 
According to the estimation of the world coal association (WCA) in 2012 has been said that 
Indonesia is a largest coal exporter country with total coal‟s share of the world market 
achieved 383 mio. tons following Australia with 301 mio. tons
[2]
. The comparison of the coal 
demands between domestic and export are approximately 21.3% and 78.7% in 2012, and also 
most influenced to the national economic incomes. 
Coal mining industries in Indonesia were developed rapidly on year to year regarding to the 
international and domestic market demands. Indonesia has an important role player as a 
supplier of the world coal. The representative of the four mining companies are Adaro 
Indonesia, Berau Coal, Trubaindo Coal Mining, and Kaltim Prima Coal. These companies 
were significantly contributed to the national coal output about 37.06% from 2006 up to 
2012. The cumulative of the Indonesian mineral and coal of mine accidents that reported by 
the CCOWs from 2006 up to 2012 are accounted of minor injury for 918, serious injury of 
618, and fatality accidents of 172. Comparison of the fatal accidents between mineral and 
coal mines are 33.14% and 66.86%. Top four open pit coal mine companies are contributed 
                                                          
 
1
 Bank of Indonesia exchange rates USD 1.0 = IDR 9,133 (date 09.03.2012) 
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amount 17.33% of the total mine accidents of Indonesia, but especially for coal mine fatal 
accidents contributed about 30.86%. The comparison of the coal productions and mine 




Figure 1.1: Comparison between coal productions and mine accidents 
In general, the characteristic of hazards and risks in mine operations or activities is involved 
within the long distance and narrow of hauling roads, damaged roads and signalization, 
landslide or failure of benchs, high intensity of rainfall, shovel and truck system with a lot of 
workers, working at night with low lighting, more light vehicle and heavy equipments used, 
rock destructions by drilling and blasting improperly, etc. 
1.2 Mine accidents 
The accidents can occur in many different industries, from mining to construction, each 
industry has its unique challenges and hazards. Even with strict of the national state 
regulations and policies, workplace safety can often depend on the employers and employees 
how they take safety in the workplace seriously. “According to the ILO code of practice 
includes the following definition of the occupational accident is an occurrence arising out of 
or in the course of work which results in fatal occupational injury and non-fatal occupational 
injury”
[4]
. “An accident at work is defined as a discrete occurrence in the course of work 
which leads to physical or mental harm. This includes cases of acute poisoning and willful 
acts of other persons, as well as accidents occuring during work but off the company‟s 
premises, even those caused by the third parties. It excludes deliberate self-inflicted injuries 
and accidents on the way to and from work (commuting accidents) and accidents having only 
a medical origin and occupational diseases. The phrase in the course of work means whilst 
engaged in an occupational activity or during the time spent at work. This includes of road 
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Chapter 1. Introduction 
3 
 
traffic accidents in the course of work”
[5]
. The criteria of the mine accident in Indonesia must 
be involved of the five elements according to the ministry of mining and energy decree of the 
Kepmen 555.K/26/M.PE/1995, in the article no. 39. The mine accident is an unplanned, 
unexpected, undesired, uncontrolled and undesigned events which occur suddently and 
causes injury to the workers or damages to equipment and disruption of activities in 
connection with a work relationship of the mining operations. The five elements of the mine 
accident are the actual accident occurred, resulting injury to the mine worker/s or people who 
got a permit from the technical mine manager, consequences of the mining business 
activities, the accident occurred during working hours that cause injured to the mine worker/s 
or people who got permit, and the accident occurred within the area of the mining activities 
or operations or in the project area. In other words, it means the mine accident is part of the 
occupational accident. The injury types are defined into three type of injuries, such as a 
minor, serious, and fatal.   
1.3 Problem statement 
The mine accident is one of the most important issues or problems in the mining industry of 
Indonesia which can disrupt the production process. The high number of the mine accidents 
occurance in the workplaces is caused by the low of awarenesses and responsible for safety, 
low awareness to comply regulations and rules of safety, lack of communication and 
coordination relationships, low leaderships, and inadequate cost spend to the occupational 
safety and health (OSH) programs. These problems are going to become as a big issue in the 
mining industry of Indonesia, due to it needs the best solutions how to reduce or prevent the 
accidents at workplace. Several mine accidents show in the Figure 1.2
[6]
, it can be influenced 
the mindset or concentration of the workers during work. 
 
Figure 1.2: The mine accidents in Indonesia 
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The mining activities have the potential hazard and risk that can impact to the human being 
and environment, if the hazard and risk are not managed properly. Improperly managed of the 
potential hazard and risk in mining activity, it will cause an accident or mine disaster which 
can result in losses, such as human injury or fatality, equipment and property damage, 
production or process delay, damage to the environment, and also loss of profit. Due to these 
accidents, the company must be concerned about the strategy how to prevent and reduce the 
accident at workplace or on mine site operation.  
The important issue relates to the coal mining industry before the Mining Law no. 4 of 2009 
established, that most of the coal mining operations are conducted by the mining contractors. 
The mine operators (the permit owner of the CCOW) are not conducting mine operations by 
themselves, in general, they are just only as a planner, sales and marketing, administrations, 
and make relationship to the government. The mine contractors or mine subcontractors are as 
a main player to fulfill coal productions target which has been agreed. These mining 
conditions shall not impact directly to the mine operators related to mine accidents occurred, 
such as a cost spent on accident, production delay, damages of machinery or equipment or 
property, people injury or fatality. Most of the losses as mentions are covered by the mining 
contractors only. Therefore, the amount of losses covered by the mining contractors are 
involved both lost of the material and non material.  
Hopefully, after the transition time of the five years is over, since the Mining Law established 
in January 2009 (Mining Law No. 4 of 2009 concerning to Minerals and Coal Mining, in an 
article 125). It said all mine operators or permit owners should be operated the mines by 
themselves too with no exceptions
[7]
. These options shall drive the mine operators to find or 
look for the other alternatives how to reduce or prevent the mine accidents at workplaces or 
mine site operations properly, because it will be impacted to theirs as well. The main purpose 
of the mining law provides value-added benefits for sustainable development of Indonesia. 
Sustainable development in economic, social, and environment in order to achieve of 
welfares and equities. 
According to the international loss & control institute model, it said the unsafe conditions and 
unsafe acts are immediately caused the accident
[8]
. Heinrich’s said that the human factors are 
the biggest contributed in the accident occurances
[9]
. “According to the the European Agency 
for Safety and Health at Work in 1997, the costs to Member States of all work related 
accidents and diseases range from 2.6% to 3.8% of GDP. The ILO has estimated that the total 
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costs of accidents at work and work related illness amount to approimately 4% of the world‟s 
gross domestic product (GDP)”
[10]
.  
Improperly managed of the potential hazards and risks in the mine site activities, it will cause 
an accident which resulted in losses, such as the people, production, property, and profit 
(4Ps). The commonest use of the OSH management system is applying the PDCA cycle of 
the plan, do, check, and act, the hazards can also managed by this system
[11]
. In management 
plan is also arranged how much money should be invested in the OSH program. Investments 
in an occupational safety and health, however, will contribute to the commercial success of 
an enterprise, and safety performance improvements. The companies are not following the 
regulation or law and social responsibility requirements but also their own business concerns 
(e.g. image, performance).  
1.4 Thesis objective 
The main objectives of this study are evaluated of the workers‟ perception (qualitative) and 
cost spent on the occupational safety and health program (quantitative) of the companies in 
order to prevent accidents. The qualitative approach assesses the perception of the employees 
through the questionnaires, interviews and field observations directly. The quantitative 
approach assesses the microeconomic values of the occupational safety and health investment 
by the company. The return on prevention or cost benefit analysis is the microeconomic 
model will be used as a calculation approaches. The accident is preventable if hazards and 
risks in the workplaces or mine sites were managed properly with a good condition, proper 
compliance to regulations, good budgeting of occupational safety and health (OSH), and 
competent workers
[6]
. The study is determined by the OSH seven elements as represented in 
the questionnaires and cost investment in this study. 
In general, the objectives are described to evaluate of the mine accident statistics, the validity 
and reliability tests of the questionnaire, focus group interviews, worker relationships, and the 
cost effectiveness or cost benefit analysis. The objective is assessed by the statistical 
descriptive analysis approaches of the return on prevention with the microeconomic model to 
justify the benefits of prevention work and intervention by the workers‟ perception in order to 
prevent accidents for safety improvement to achieve the zero accident vision. The 
development of the strategy concept to prevent accidents has been modified from the risk 
management process
[12]
, it is shown in a Figure 1.3. 




Figure 1.3: Development the strategic concept to prevent accidents 
The study is intended to consider to mine accidents related to surface coal mining operation 
only. The danger occurs and occupational diseases or work related to illness were not 
considered for a limitation of this case. The empirical results will be demonstrated of the 
benefits for the coal mine companies that invest in the occupational safety and health 
program. The success of prevention is calculated as a cash in flow and out flow or balance 
sheet. Based upon this, the return on prevention can be presented as the prevention cost and 
prevention benefit or prevention net benefit-cost ratio. 
1.5 Idea and structure of the thesis 
The idea concerns to contribute or recommend to improve safety performance conditions in 
the companies from gathering data which are based on the assessment from the workers 
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perception (e.g. the questionnaire delivery, interview, field observation) and investment of 
money in the occupational safety and health. The investigation activity of this study will be 
involved 1,600 respondents as a total sampling (e.g. total employment of the four companies 
are 68,519 employees in 2012). The investigation process has been taken for three months 
from August to October in 2012.  
The seven basic elements of OSH as a basic for assessment approaches. It is defined into two 
aspects of personnel, the direct and indirect. The direct to personnel aspects are involved of 
the four elements of the training and education (TE), personal protective equipment (PPE), 
preventive medical check up (PMCU), and employment injury insurance (EII). Indirect to 
personal aspects are involved of three elements of the improvement existing technology 
(IET), signalization, and organization.  
The questionnaires are a new created by the author, with determined into three types of 
questions, such as the closed questions, questionnaires (Q-35), and respondent suggestions in 
order to improve safety performances. The questionnaires shall be scored with the Likert 
scale assessment. The five level scale of the Likerts are defined from the strongly disagree to 
strongly agree, with score range from 1 to 5
[13]
. Finally, calculate the validity and reliability 
tests to justify the linear correlations between two variables or bivariate (x and y variables). 
The value of the coefficient of correlation (r) is defined by the Pearson’s product moment, 
the Spearman-Brown, and Cronbach Alpha equations of the validity and reliability tests
[14]
.  
The criteria of the return on prevention is expressed by the net benefit-cost ratio or return on 
investment and net present value calculations. If the result of the benefit-cost ratio bigger 
than one is a profit option, less than one is a lost of profit, and equal one is a balanced or 
break even point. The return on prevention is calculated based on the seven basic elements of 
the occupational safety and health (OSH). The return on investment equation is as a basis for 
calculations.  
The case study has been chosen of the four surface coal mine companies as a representative 
for investigations, with categories of small, medium, and big scale of mines of the CCOWs. 
The CCOW companies have received the mine contract permits from the Ministry of Energy 
and Mineral Resources of Indonesia (MEMRI). The representative of the mining companies 
are Adaro Indonesia, Berau Coal, Trubaindo Coal Mining, and Kaltim Prima Coal. The mine 
site operation of the companies are located in the Southern and Eastern of Kalimantan 
islands.  
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A detail literature research was undertaken in order to gather a profound understanding about 
the descriptive analysis of the workers perception and the return on prevention of the 
occupational safety and health in the surface coal mining companies, and application 
considerations. 
The next parts of the thesis structure are organized in the following chapters: 
Chapter 2:   Gives a brief overview about mining operations in Indonesia, and information 
gathering from world coal association, international labor organization, and 
other countries.  
Chapter 3:  State of the Art review related to the objectives of the thesis, involving the 
philosophy of safety, classification of injury, accident theory, risk 
management, measurement safety performance, and economic analysis.  
Chapter 4: Methodology to prevent accidents at workplace according to the assessment 
sequence steps of the mine accident rates, descriptive statistic of the 
questionnaire, and the return on prevention. 
Chapter 5:   Describes of the case study in relation to the questionnaire investigation or 
survey to the workers on mine sites directly in order to justify the real 
information and working conditions. Determine the data obtained from the 
companies as a basic assessment through the deliver of the questionnaires, 
focus group interviews, observations. 
Chapter 6:  Assessment and discussion of the investigation or survey results. The 
investigation results are summarized and analyzed. The main results of the 
thesis are presented in this chapter.     
Chapter 7:  Summarizes of the thesis contribute to the research and gives some 
recommendations for further research. 





2. Mining overviews of Indonesia                                      
2.1. Introduction 
The mining industry in Indonesia is expected to grow rapidly in the 5 to 10 years into the 
future and will become an increasingly strategic sector for development and economic 
improvement. It will be encouraging increased domestic and foreign investment in this sector 
with national and international banks supporting. Indonesia is one of the key players in the to 
supply the industry needs to the developed countries through the export of minerals and coal, 
otherwise must also be fulfill the domestic needs. But with the establishing of the Mining 
Law No. 4 of 2009 related to minerals and coal mining, where one of the important points is 
improved of value added of the minerals as a main priority by processing until the final 
product. This all mining process activities should be complied with the law in order to 
increase state revenues to achieve welfare of the Indonesian people equitably in accordance 
to mandate of the constitution of 1945 in article 33 point 3. Indonesia is also a strategic 
country position in Asia and Pacific regions.  
2.1.1 Geology 
“Indonesia is a geologically complex region situated at the southeastern edge of the Eurasian 
continent. It is bordered by tectonically active zones characterized by intense seismicity and 
volcanism resulting from subduction. Western Indonesia is largely underlain by continental 
crust, but in eastern Indonesia there is more arc and ophiolitic crust, and several young ocean 
basins”
[15]
. The tectonic setting of Indonesia is situated at the boundaries of the three major 
plates: Eurasia, India-Australia, and Pacific-Philippine Sea. In western Indonesia, the 
boundary between Eurasia and Indian plates is the Sunda Trench. Parallel to this in Sumatera 
is the right lateral strike-slip Sumateran Fault, which results from the partitioning of oblique 
plate convergence into normal convergen at the trench and trench-parallel movement further 
north. The global positioning system (GPS) measurements indicate very high rates of 
movements, with more than several cm per year, between tectonic blocks in Indonesia
[15]
.  
According to the junction of two plates, which are Oceanic Plate and Continental Plate, have 
implicated on a unique geological characteristic, so it brings a big effect upon the existence of 
many minerals, coal, geothermal and ground water potency. Indonesia has more than 400 
volcanoes and it is about 130 of active volcanoes. The Merapi and Semeru are the most active 
volcanoes in Indonesia. Much of the volcanoes are located on the ocean floor and not visible 
from the sea surface. Indonesia is the meeting place of two series of the active 
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volcanoes. There are dozens of active faults in the region of Indonesia (Figure 2.1 or 
Appendix S). 
 




Indonesia is an archipelago country in the Southeast Asia, the position between two oceans, 
the Indian and the Pacific. The archipelago It is in a strategic location which have significant 
meaning in relation to the climate and economy. The astronomic position is along major sea 
lanes from Indian Ocean to Pacific Ocean, with coordinates LN 6 °- LS 11°08' and from WL 
95 °- EL 141°45' and also located between two continents, Asia and Australia / Oceania
[15]
. 
Indonesia consists of more than 17,000 islands that only 6,000 of which are inhibited, spread 
around the equator, giving the tropical weather (tropical wet climate; with two seasons are 
rainy season and dry season, temperature average between 23 
o
C to 38 
o
C throughout of the 
year, and the rainfall average of 2,000 to 3,000 mm/year). The total land and sea areas are 
about 5,180,053 km
2
, with 1,922,570 km
2
 of land, and 3,257,483 km
2
 of sea. The big five 
islands of Indonesia are Sumatera, Java, Kalimantan (Borneo), Sulawesi and Papua. The 
Kalimantan island is the largest island in Indonesia.          




According to the national census in 2010, the population of Indonesia is 237.6 million people, 
with population growth rate is 1.097%, and 58% people are living on the Java island. The 
population is expected grow to around 254 million in 2020 and 288 million in 2050
[17]
. 
Indonesia is the fourth largest population in the world as following USA with amount of 
310.23 million people. Indonesia has various ethnic, cultural and linguistic groups in all 
regions. Bahasa Indonesia is the official language after independence day in 1945, which was 
used to write, interpersonal communication, education, government, and business. The local 
ethnic languages are used in the different regions of Indonesia, at least 300 different ethnic 
language groups have been counted. According to Ethnologue, there are currently 737 living 
languages, the most widely spoken of which is Javanese (in Java island region). 
2.2 Mineral and coal mining     
Minerals and coal resources are also an unrenewable or non-renewable of the natural 
resources, that giving the meaning of this mineral once dredged or exploited, it will not be 
able to recover or return to its original condition. Therefore, the extracting, processing, and 
utilization of mineral resources have to be done wisely, efficiently, and effectively as a 
natural asset. Thus, mineral resources should be managed to take into account to the next 
generations of the future and sustainability. Besides having coal resources and reserves, 
Indonesia also had other valuable and significant important resources such as the following of 
oil and gas, geothermal, and minerals. Sector of energy and mineral resources are the second 
largest contributed to the state revenue after taxes income.  
2.2.1 Mineral resources and reserves 
The mineral resources in Indonesia consist with various of minerals of tin, primary and 
alluvial gold, ore nickel, copper, silver, iron ore, bauxite, manganese, diamond, etc., it can see 
in a Figure 2.2 or an Appendix T. According to data from the Geology agency of the Ministry 
of Energy and Mineral resources of Indonesia in 2010, it will show the forecast of ore 
mineral resources and reserves. Ore mineral resources and reserves will show in Table 2.1
[18]
. 
This thesis is not described mineral compositions as in detail. 




Figure 2.2: Minerals strategic map of Indonesia
[18]
  
Table 2.1: Ore mineral resources and reserves
[19]
  
Hypothetic Inferred Indicated Measured Probable Proven
Copper 14.91             10,125.78     1,309.95      6,013.48     13,109.00   3,031.81  
Bauxite 43.53             391.29          145.65         390.25        280.00        152.86     
Nickel 196.94           917.19          1,011.16      1,091.55     1,017.88     144.95     
Iron sand 182.36           1,078.89       219.96         45.02          143.31        30.50       
Laterite iron ore 2.54               639.20          570.42         690.86        245.06        101.69     
Primary iron ore 345.85           52.79            44.97           437.18        70.81          -
Placer iron ore 0.02               18.00            0.62             - - -
Mangaan 1.66               2.33              1.53             8.43            3.79            0.28         
Gold placer 404.27           658.13          157.59         510.49        1.22            15.53       
Primary gold 85.89             19,473.66     1,800.29      6,854.78     641.60        2,709.65  
Silver 0.97               10,021.84     226.37         3,505.56     627.70        2,625.57  
Zink 12.82             554.46          48.78           8.59            1.12            4.72         
Tin 440.67           7.55              0.43             0.76            0.002          801.24     
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2.2.2 Coal resources and reserves 
The geological resources and reserves in Indonesia still has a large enough potential, 
especially for coal resources and reserves are 119.45 billion tons and 28.98 billion tons in 
2012. Coal resources and reserves in Indonesia recently have not closed yet for finding of the 
new reserves, so that becomes an opportunity for new investment. According to data coal 
resources and reserves above, the majority of coal is located in Sumatera and Kalimantan 




Recently coal is still becoming an excellence in mining commodities that used as one of the 
primary energy sources. Although Indonesia has a great resource, the total coal reserves are 
only about 24.26% of the total coal resources. This fact needs more exploration to ensure the 
existing resources can be improved to be a proven reserves and economically feasible for 
exploitation. Until now, coal production level in Indonesia has been relatively small 
compared to the proven reserves, that is 4.34% of total proven reserves. Hence, the coal 
development potential becomes very promising in the future. 
The majority of coal reserves (28.98 billion tons) in 2012 are located in the top five Provinces 
in Indonesia. The coal reserves are comparing in percentages as follows; South Sumatera 
(39.65%), Riau (2.23%), Central Kalimantan (2.39%), East Kalimantan (41.47%), South 
Kalimantan (12.45%), and the other coal reserves spread in the other regions (Figure 2.3)
[20]
.  
Table 2.2: Coal resources and reserves
[20]
 
Hypothetic Inferred Indicated Measured Probable Proven
Low calory 4,784.03       9,278.14   9,512.10    10,990.10   5,824.84   3,755.25  
Medium calory 27,278.45     22,343.02 14,311.11  9,895.18     12,952.29 4,574.96  
High calory 848.97          2,679.28   2,252.50    3,495.70     384.74      1,090.86  
Very high calory 39.61            1,107.00   324.27       306.90        195.05      200.62     













Figure 2.3: Coal resource and reserve map of Indonesia
[21]
  
2.2.3 Types of coal 
The coal resource types of Indonesia are dominated 61.81% by Sub bituminous. The coal 
reserve types are dominated 60.48% by Sub bituminous (medium calory: 5,100 – 6,100 
kcal/kg), 33.06% of Lignite (low calory: <5,100 kcal/kg), 5.09% of Bituminous (high calory: 
6,100 – 7,100 kcal/kg) and anthracite (very high calory: >7,100 kcal/kg) of 1.37%
[20]
. These 
coal reserve percentages are based on amount of 28.98 billion tons (Figure 2.4).  
 




                                                                                                                                                                                                                                                                                       
Legends: 
        
        Very high calory (> 7,100 kcal/kg)                     Medium calory (5,100 – 6,100 kcal/kg) 
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2.3 Regulation and policy 
The mining industry is an important role in national and humanity development, and also as a 
prime mover for remote area development. The aims of the Indonesian mining safety 
regulation and policy are as a guideline for secure and protect of the workers or the people in 
the surrounding mining area or working places, production process, properties, environmental 
from dangers caused by the mining activity impacts. 
2.3.1 Regulation 
According to the Universal Declaration of Human Rights (UDHR) of the United Nations in 
1948 has been proclaimed several points of the articles (e.g. 30 articles), particularly in an 
Article number of 3 said that everyone has the right to life, liberty and security of person, and 
Article number 23 point 1 and 3 said related to right to work and social protection
[22]
. The 
international labor organization (ILO) is also declared the convention number 176 of 1995 at 
Geneva in relation on safety and health in mining. One of the preamble, part of the 
convention is said to prevent any fatalities, injuries or ill health affecting workers or members 
of the public, or damage to the environment arising from mining operations, and also in the 
Article 6 and 7 related to the risk assesment
[23]
. The several laws and regulations of Indonesia 
are also  interconnected in a relationship to keep the mine operations safely and securely in 
order to achieve the effectivity, efficiency, and high productivity. The laws and regulations 
are followed:  
 The constitution law of Indonesia 1945 (i.e. article 27 (2), 28d (2), 28h (3), 33 (3))  
 The Law No. 11 of 1967, concerning about the main principles of mining 
 The Law No. 1 of 1970, concerning about the occupational safety 
 The Law No. 3 of 1992, concerning about social security of workforces (Jamsostek)  
 The Law No. 13 of 2003, concerning about the employment (i.e. article 86-87) 
 The Law No. 40 of 2004, concerning about national social security system 
 The Law No. 12 of 2008, concerning about the local government 
 The Law No. 4 of 2009, concerning about the mineral and coal mining[7]  
 Government regulation No. 19 of 1973, concerning about occupational safety regulation 
and supervision in mining  
 Government regulation No. 18 of 1990, concerning about social insurance of workers 
 Government regulation No. 14 of 1993, concerning about the implementation of social 
security of the workforces program (Jamsostek). 
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 Government regulation No. 75 of 2001, concerning about the authorization of mining 
 Government regulation No. 38 of 2007, concerning of the government authority 
 Governemnt regulation No. 22 of 2010, concerning of the mining area 
 Government regulation No. 23 of 2010, concerning about implementation of business 
activities of mineral and coal mining 
 Government regulation No. 55 of 2010, concerning about direction and supervision 
management of mineral and coal enterprises 
 Government regulation No. 50 of 2012, concerning about the Implementation of OSH 
Management System 
 Presidential decree No. 22 of 1993, concerning about work realted of disease   
 Ministerial of man power and transmigration decree No. 3 of 1982, concerning about 
health services of workers 
 Ministerial of man power decree No. 04 of 1987, concerning about occupational safety 
and health supervision committee and the procedure of appointment to choose safety 
expert  
 Ministerial of man power regulation No. per-05/men of  1993, concerning about the 
technical guidelines for registration as a member, payment of fees, compensation, and 
services. 
 Ministerial of mines and energy decree No. 2555.K/26/M.PE of 1995, concerning about 
the mines inspector in mining industry 
 Ministerial of mines and energy decree No. 555.K/26/M.PE of 1995, concerning about 
occupational safety and health (OSH) in mining industry 
 Ministerial of man power decree No. per.05/men of 1996, concerning about the 
occupational safety and health (OSH) management system 
 Joint decree of minister of energy and mineral resources and head of the state personel 
board No. 1247.K/70/mem of 2002 and No. 17 of 2007, concerning about the guidelines 
of mines inspector and score rating 
 Ministerial of energy and mineral resources regulation No. 28 of 2009, concerning about 
the conduct of mineral and coal mining services business 
 Director general of the general of mining decree No. 1245.K./26/ddjp of 1993, concerning 
about the implementation of supervisory of occupational safety and health and 
environmental in general mining sector 
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 Director general of geology and mineral resources decree No. 0228.K/40/djg of 2003, 
concerning about competency of operational supervisory for mineral, coal and geothermal 
mining company.  
The regulations are listed above should be complied and implemented by the company in 
accordance to applicable in operations or activities. The implementation of many regulations 
is sometimes difficult because there are no legal umbrella sequences as a basis of the main 
references. Therefore, for the future should be made in the flow chart diagram of the 
regulations for binding and relating to each other like a tree with branches as become a 
synergy and sustain effectively. 
2.3.2 Mining safety policy 
The direction of the mining industry policy is indirectly starting from the mining law No. 4 of 
2009 concerning mineral and coal mining (Figure 1). The mining law has influenced the 
policy and what steps will be made and must be done by government to drive a dynamic and 
assertive mining industry, so it would not be wrong in making decisions or regulations that 
would affect the investment climate
[24]
. The mining law has mandated several government 
regulations (in Indonesian language is Peraturan Pemerintah/ PP) as a supporting regulation 
in implementation, as follows:  
 Government regulation No. 22/2010 on the Mining area  
 Government regulation No. 24/2012 on the Implementation of business activities of 
mineral and coal mining (replaced No. 23 of 2010) 
 Government regulation No. 55/2010 Direction and supervision management of mineral 
and coal enterprises.  
The directorate general of mineral and coal mining policy in relation to the mining industry 
requirements are followed: 
 Implement priority fulfillment of mineral and coal for domestic needs 
 Provide certainty and transparency in the activities of mining (mining law supporting 
regulation, sanction violations of the provisions, etc.) 
 Implement improved supervision 
 Encourage increased investment and state revenues 
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 Encourage the development of value-added commodity products of mining products 
(processing, refining, local content, local expenditure, labor and corporate social 
responsibility (CSR).  
In addition to the above regulations, the government also has a policy related to mine safety 
operations that explain, as follow: 
 Every worker is entitled to get safety protection in the workplace while doing the job and 
also the other person has permission to get the safety protection granted 
 Each source of production should be used safely and efficiently 
 Implementation of mining surveillance conducted by the central government, provincial 
and regency / municipality in accordance with its authority 
 Minister of energy and mineral resources, shall give direction and supervision of the 
mining operation conducted by the governor and head of the regency within their 
authorities 
 Testing and commissioning of a new equipment and installation properly in mining 
activities by mines inspector in collaboration with the technical inspector business 
services 
 Each supervisor of operational, technical supervisors and operators in the mining 
company must be competent 
 The Competency certification for operational supervisor, blaster and surveyor conducted 
by the mines inspector with training and education agency of the ministry of energy and 
mineral resources in Indonesia (MEMRI), and also for the operator will be conducted by 
the professional expert agency 
 The mine operations should be complied to the good mining practices as a mandate of the 
Mining Law no. 4 of 2009 in all activities from downstream to upstream operations in an 
Article 95 to 99 (Figure 2.5).  
 




Figure 2.5: Implementation of the Mining Law No. 4 of 2009
[7]
 
All above regulations and policies must be implemented by the mining companies in 
Indonesia, because it is a reference for the implementation of mining activities. This 
legislation above does not include environmental and forestry laws directly related to the 
mining industry. Most of the operational activities of minerals and coal mining industry is 
done directly by the contractor rather than by operators who obtain permission from the 
government's mining contract, but with the publication of the new Mining Law No. 4 of 2009 
on minerals and coal mining then all the operators or mining permit holders must be 
conducted mining operations is directly in accordance with the mandate law no. 4 of 2009 
with the time transitional for 5 years since the announced of these regulation. In the next year 
2014, the government wishfully on the implementation of the law no. 4 will be increased 
state revenue in other words increasing living standards of society surrounding of the mining 
area. But the government are also hoping the direct supervision by the mining operators 
(license owner) against the mining activities itself, so it can monitor and control hazards and 
risks due to mining operations, so that it can minimize or reduce of the mining accidents. In 
the mining industries in Indonesia have criteria of the mining accident, so that not all work 
accidents are mine accidents, otherwise all mine accidents are work accidents. 
2.3.3 Energy mix policy related to coal consumption 
Energy mix policy is more important to the future of Indonesia, because some of energy 
sources will be finished because of increasing of demands. Therefore, the energy 
conservation and diversification are become priority for Indonesia at the moment. This policy 
is a mandated from the Energy Law No. 30 of 2007 and Presidential Regulation No. 5 of 
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2006 concerning to the national energy policy
[25]
. The most important of this issue is related 
to the coal consumption to the industry and electricity. In other words, it can be said the coal 
production will be decreased in the future in relation to the energy mix demands in 2025 
(Figure 2.6).  
 
Figure 2.6: Energy mix policy of Indonesia
[25]
 
2.3.4 Istambul declaration on safety and health at work  
The 19th World Congress on Safety and Health at Work in 11 September 2011 at Istambul, 
Turkey has concluded of the Istambul Declaration, it has been signed by 29 of Ministers of 
Labor from various countries, with witnesses by Executive Director of Social Protection 
Sector of ILO, President of ISSA, and the Minister of Employment and Labor of South 
Korea. The declaration should become attentions and commitments to implement to their 
countries
[26]
.  The Declaration as following details: 
 “Promoting high levels of safety and health at work is the responsibility of ministries of 
labor and society as a whole, and that ministers of labor must contribute to achieving this 
goal by ensuring that priority is given to occupational safety and health in national 
agendas and by building strong and sustained national preventive safety and health culture 
on a continuous basis 
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 The building and promotion of a sustainable national preventive safety and health culture 
should be ensured through a system of defined rights, responsibilities and duties where the 
highest priority is accorded to the principle of prevention and where governments, 
employers and workers are actively involved in securing a safe and healthy working at all 
levels 
 The Summit participants state their full and unconditional support to the background and 
objectives of the Seoul Declaration, joining the original signatures in support of the Seoul 
Declaration, and 
 The Summit participants commit themselves to take the lead in promoting a preventative 
safety and health culture worldwide, and to place occupational safety and health high on 
their national and regional agendas”
[26]
. 
2.4 Transformation of the mining permission  
The mining law No. 4 of 2009 is mentioned that the mineral contract of work/MCOW (in 
Indonesian language is Kontrak Karya/ KK) and coal contract of work/ CCOW (in 
Indonesian language is Perjanjian Karya Pengusahaan Pertambangan Batubara/PKP2B) 
should make clauses adjustment and also the mining permit/MP (in Indonesian language is 
Kuasa Pertambangan/ KP) into mining business permit (in Indonesian language is Ijin Usaha 
Pertambangan/ IUP)
[7]
. The terminology of these contracts are mentioned if MCOWs and 
CCOWs getting the mining contract permissions from the government of Indonesia through 
the ministry of energy and mineral resources of Indonesia, otherwise into the autonomy era 
that the MP is getting the mining contract permission from the local government through the 
head of a regency or the governor. Until now, the government has done renegotiation or 
adjustment of clauses toward KK and PKP2B companies through the agreed mechanism by 
the parties except the state income. For KP adjustment to IUP, the government has also made 
a recording KPs number, either already changed into IUP or in the process of verification and 
reconciliation stages of clear and clean (C&C)
[27]
. The objectives of the C&C are intended to 
reorganize the mining industry in Indonesia, which recorded more than 10,000 existing 
mining permits at this time. The C&C is complied to the mining law No. 4 of 2009, 
government regulation No. 23 of 2010 concerning to the implementation of minerals and coal 
mining businesses. The C&C is expected to provide legal certainty frameworks to the mining 
industry sectors, not overlapping of the mining area and the legal documents comply with the 
regulations. Finally, after the C&C reconciliation and verification stages completed, the 
company will get the certificate of C&C when qualified of the requirements of the 
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administration, technical, and financial aspects. Up to now, the government has announced 
the tenth stage of the C&Cs, the total number of the IUP companies is 6,076 in consist in 
located of 31 provinces excluded Jakarta and Bali. As a mentions above, at the moment the 
government still insists conducted the renegotiation and divestment processes with several 
minerals and coal mining companies in accordance to the agreement contract previously. 
2.5 Mining supervision 
Mining supervision is very important, not only conducted by governments, but also by the 
companies. The government supervises are divided into 2 parts regarding to the Mining Law 
No. 4 of 2009, Article 140 and 141 (point 2), it said that the supervisory will be conducted by 
the mine inspectors that involving of the mining technics, minerals and coal conservation, 
occupational safety and health of mining, mine safety operations, reclamations, development 
and implementation mining technology. However, the ministerial regulation will also apply 
as a guideline for mine inspectors in doing the direction, supervision, regular inspections, and 
investigation. Two types approach in relation to the ministerial decree No. 555.K of 1995, 
that is the administrative and operational approaches. The number of mine inspectors in 
Directorate General of Minerals and Coal at the moment (e.g. less than 50 in 2012) are still 
not enough if compare to the number of companies and employees. Due to, the government 
has a target to train until one thousand of mine inspectors till 2014, but this target is still not 
achieved yet, maybe the time period will be extended.  
The supervisory responsibility of the mine companies will conducted by the technical mine 
manager (in Indonesian language is Kepala Teknik Tambang/ KTT). The KTT is someone 
who leads and responsible for implementation and compliance to the mine safety laws and 
regulations at work in the territory mine area responsibility. Furthermore, the KTT is granted 
the working conditions are safe and secure from dangers in relation to the occupational safety 
and health, environment, and technic operations. In carrying out the duties and 
responsibilities that the KTT was helped by the operational and technical supervisors. In the 
case of mine accidents that resulted of serious and fatal injury, the KTT must be reported 
directly to the chief mine inspector in Jakarta.  
According to the Mining Law no. 4 of 2009, in particular an article from 139 to 141 it said 
the mining supervision will conduct by the minister, and also can delegate the authority to the 
local government in relation to achive better safety performances, that describe in the Figure 
2.7
[7]
. As a mention in the mining law, mine operation supervisions will be conducted by the 
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mine inspectors directly. The purpose of mining supervision and mining accident 
investigation are described in the Appendix O. 
 
Figure 2.7: Mining supervision (illustrate from the Mining Law no. 4 of 2009)
[7]
 
2.6 Mining operation  
Most mines in Indonesia using surface mine methods such as an open pit mining, because the 
majority of mine reserves found in the lowlands or in mountainous areas. For deposits under 
the surface but is still relatively shallow, the surface mining method will generally be more 
economical compared to underground mining. The surface mines method is generally used 
with 3 (three) stage of mines; involving the pre of mines (i.e. exploration, feasibility study, 
plan and developing), mine excavation (i.e. loosening, loading & hauling, mineral dressing 
and marketing)  and post of mines (i.e. reclamation, rehabilitation and land use of mine out).  
Other reasons the majority of mining in Indonesia is carried out by the surface mine method 
is the more so after the use of large equipment that has the capacity to haul a large load and to 
remove overburden become more expensive and reduce the cost of extraction. As an 
explanation above the stages of the surface mines method will be described in a Figure 2.8.             
In addition, the percentage of mined materials are taken much larger than the mined materials 
that can be extracted by the underground mining. Despite this open pit mining has limitations 
that existing equipment is not currently capable of reaching depths of materials that would 
otherwise be mined. Then it is also due to economic considerations of the cost of overburden 
removal and the cost of mining. The majority of coal mining company is located in the 
Supervision by The Minister of Energy and Mineral Resources
The minister gives supervise to the provincial and regency local 
government toward the implementation of mining opeartions in 
accordance with the authorities.
Delegation of authority
The minister can be delegated the authority to the governor as a mention 
above in order to supervise the head regencies.
Supervision to the mining holders (e.g. IUP, IPR, and IUPK)
The minister, governor, and head regency give supervises to the mining holders  
to conduct  a good mine operations implemented as suitable with their 
authorities.
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Kalimantan Island, particularly in Eastern and Southern Kalimantan. The large number of the 
coal mining companies are tied with the coal contract of work or PKP2B, because the mine 
site area are crossed more than one province or more.  
Beside the explanation above, another characteristic of the mining industry in Indonesia are 
using a lot of man power and low of salaried in comparison to other countries such as USA, 
Australia, Germany, Canada, etc. The open pit mines cycle processes in Indonesia can be 
seen in a Figure 2.8
[28]
. 
As known far, the main characteristics of the mining industry are considered as the following:  
 Unrenewable resources (limited resources and reserves) 
 Can not be determined resources location (fixed) 
 High capital intensive 
 Great power consumption  
 High technology and risks 
 Prime mover and multiplier effects 
 Changed surface of the land or view of nature (dynamic development) 
 Environmental, health and safety impacts. 
 
Figure 2.8: Open pit mines cycle processes in Indonesia
[28]
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All Mining activities in Indonesia should be implemented of a good mining practices 
properly as a mandate from the mining law no. 4 of 2009, so the mine operations or activities 
process will be effective and efficient in order to achieve goals (Figure 2.9). 
 
Figure 2.9: Good mining practices (GMP) of Indonesia
[7]
 
2.7 Investment, royalty, and coal price reference  
In 2009, the development of the mining industry in Indonesia had indicated a good 
performance and results, it shown significant improvement of mining investments, royalty, 
and coal prices annually as linear increasing market demands. The increasing of production 
will bring a positive multiplier effect in relation to invest in the mining sector, and it is also 
contributing to the national and regional economic incomes and development directly. The 
national coal production averages were increased 12.53% in the past of the seven years, and 
the investment growths of 16% per year, this showed that the Indonesian mining industries 
have a good climate or condition for investments. 
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2.7.1 Mining investment 
Mining investments came from the corporate coal contract of work/CCOW (in Indonesian 
language is Perjanjian Kontrak Pengusahaan Pertambangan Batubara/ PKP2B), the mineral 
contract of work/MCOW (in Indonesian language is Kontrak Karya/ KK), and the mining 
concession/MC (in Indonesian language is Kuasa Pertambangan) of the state owned 
enterprises/SOEs (in Indonesian language is Badan Usaha Milik Negara/ BUMN). 
The investment in minerals and coal sectors are not linear increasing of each of the CCOWs, 
MCOWs, and SOEs, but in total overall show increasing trend. In the year 2009 shows that 
the number increase over previous years (2005-2008), this suggests that investors still believe 
in the Indonesian mining industry atmosphere, so it is still invested in the mining industry 
(Figure 2.10). However, the economic crisis occured in 2008, it is not give significant 
influenced to the mining sector investment. 
 
Figure 2.10: Investment of the minerals and coal mining companies  
Investment in the mining industry is strongly influenced by the “wind politics” and 
regulations or policy, so if the two aspects are not good then the investment would not come. 
Linkage to the investment climate will greatly affect the state revenues from mining sectors. 
The non tax of the state revenue growth (in Indonesian language is Penerimaan Negara 
Bukan Pajak/ PNBP) of mining sector experienced good growth from 2005 up to 2009 by 
34% per year. PNBP revenues consist of fees, royalties and sales of mining products. 
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with distribution of oil and gas of US $ 18.21 billions, electricity of US $ 5.62 billions, 




The mining investments are contributed from the number of companies directly, therefore it 
will influence to the other economic sectors. The minerals and coal mining companies with 
the activity status conditions of the termination, exploration, feasibility study, construction, 
exploitation of August 2010 can see in Figure 2.11. These companies are representative of 
CCOWs and MCOWs only, without the small and medium scale of mining companies. The 
bar graph shows that the total number of CCOWs and MCOWs companies are 76 and 42 
excluded of the terminations. Therefore the update status production of CCOWs companies 
in 2013 is 43 which included one of the state owned company (e.g. Bukit Asam).    
 
Figure 2.11: The minerals and coal mining companies in update of August 2010 
2.7.2 Royalty tariff 
The non tax of the state revenue of the minerals and coal mining companies has contributed 
to the national state revenues and drive national and local development as well. This should 
be appreciated due to the non tax revenues of mining become one of the significant factors in 
the calculation of national state revenues. The royalty tariffs and types of the non tax of state 
revenue of Indonesia are based on the Law No. 20 of 1997, with the following income groups 





CCOW 65 5 11 13 47 141
MCOW 194 9 14 7 12 236
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implemented by the government regulation no. 9 of 2012, in particular for the Ministrial of 
energy and mineral resources
[29]
. The royalty tariff and type of the minerals and coal are 
described in the attachment number II point C of this government regulation. The royalty 
tariff for minerals and coal is explained in the Table 2.3. 
Table 2.3: Royalty tariff for minerals and coal in Indonesia 
 
The other minerals tariff will find in the government regulation no. 9 of 2012. The royalty 
tariffs for coal products with open pit mines operated are defined into two types of companies 
of the mining permit (IUP) and coal contract of work (PKP2B). The royalty tariffs are 
defined in two options, for mining permit contract (KP transformed to IUP) is a range from 
3% to 7 % (Table 2.3), and for coal contract of work (PKP2B) is 13.5% which considered by 
the contract agreements. The non tax of the state revenue of the minerals and coal mining 
companies from 2006 – 2012 are described in the following Figure 2.12 with the average 
increasing of 17.29%, and the government income estimated for 2013 is IDR 32.6 billions or 
12.8% increase from the previous year. 
  
No. Type of minerals Unit Royalty rates Remarks
1
a ≤ 5,100 kcal/kg ton 3% of the sale price will be reviewed
b > 5,100 – 6,100 kcal/kg ton 5% of the sale price will be reviewed
c > 6,100 kcal/kg ton 7% of the sale price will be reviewed
2
a ≤ 5,100 kcal/kg ton 2% of the sale price will be reviewed
b > 5,100 – 6,100 kcal/kg ton 4% of the sale price will be reviewed
c > 6,100 kcal/kg ton 6% of the sale price will be reviewed
3 Peat ton 3% of the sale price
4 Bauxite ton 3.75% of the sale price
5 Copper ton 4% of the sale price
6 Ferronickel ton 4% of the sale price
7 Gold (bullion) kg 3.75% of the sale price
8 Iron ore ton 3% of the sale price
9 Iron sand ton 3.75% of the sale price
10 Nickel ore ton 5% of the sale price
11 Nickel matte ton 4% of the sale price
12 Silver kg 3.25% of the sale price
13 Tin (bullion) ton 3% of the sale price
Coal (Open pit method), with calory of air dried based:
Coal (Underground method), with calory of airdried based:




Figure 2.12: The non taxes of the state revenue from minerals and coal mining  
2.7.3 Coal price reference 
The main purpose of the coal price reference is made the uniformity requirements for coal 
mining producers in relation to royalty payment to the state, it is regarded to the minerals and 
coal mining law no. 4 of 2009, and the Ministerial regulation No. 17 of 2010. Directorate 
general of mineral and coal is the representative body to make the procedure guidelines for 
the companies. The new procedure guideline is stated in the Directorate general regulation 
No. 644.K/30/DJB/2013 of the cost adjustment of the coal price references. The new 
regulation is obligated to all coal producers must follow the guideline as references
[30]
. The 
Figure 2.13 shows the coal price references of Indonesia from 2009 up to 2011. 
2006 2007 2008 2009 2010 2011 2012
Target 5,5 7,3 10,2 11,1 15,2 21,5 28,9
Actual 6,6 8,7 12,5 15,3 18,6 24,2 25,0










































Figure 2.13: Coal price references of Indonesia from 2009 - 2011 
2.8 Employment and injury insurance  
2.8.1 Employment 
The population growth of Indonesia has forecast 1.34% in the following years, otherwise in 
the past ten years the growth is 1.49%. The decline in growth rate is determined by the drop 
in the birth and death rates. Indonesia's population in 2012 was 244,775,796 people, and 
according this population data that Indonesia is becoming a number four following the United 
State of America (BPS, 2012). The Indonesian population number in working ages more than 
15 years old (Population of 15+) is 173,926,703 people in 2012 or 71.06% compared to the 
Indonesian population in the same time period. The average of the labor forces ratio is 
67.67% compared to population of 15+ from period time 2008 up to 2012 (Figure 2.14). The 
employment of the main industries that show in the bar graph consists of the nine of main 
industries such as the agriculture, forestry, and fishery; mining and quarrying; processing 
manufactory; electricity, gas and water; construction; trading, retail, hotel and restaurant; 
transportation, warehouse and communication; finance, insurance, leasing and business 
services; community, social and personal services. 
4.200 4.400 5.000 5.400 5.700 6.150 6.322 6.700 
Calorific values, kcal/kg
2009 41,27 51,21 55,07 57,73 67,88 70,70 75,26 75,97
2010 52,10 64,60 70,21 74,75 87,07 91,74 96,61 98,78
























Figure 2.14: Indonesian employment 
In 2012, the registered employees of mining and quarrying industries is 1,601,019 employees 
or 1.44% of the total nine industries of the 110,808,154 workers enrolled in the country, see 
Table 2.4. Industry sector of minerals and coal mining contributed 15.24% of the total 
employees in the mining and quarrying industry distributions in 2012 that included oil and 
gas industries.    
Table 2.4: Mining and quarrying employment  
 
The employment growth in the mineral and coal sectors from 2005 up to 2012 are amounted 
average of 25.95%, with total employments of CCOWs, SOEs, and MCOWs in 2012 is 
around 244,067 workers excluded of the small scale mining companies (MEMRI, 2010). 
Regarding to the C&C verification data of mining permits as a mention in sub chapter 2.4. 
mine permit policy. The small scale mining company has been released of permitted around 
10.000 companies, with assumed that the active mining companies are around 3,000 
companies, and if each company has 100 workers, it can be accounted the number of 
employees are more than stated in above mentions (Figure 2.15)
[24]
.  
2008 2009 2010 2011 2012
Population 15+ 166.641.050 169.328.208 172.070.339 171.756.077 173.926.703 
Labour forces 111.947.265 113.833.280 116.527.546 117.370.485 118.053.110 
Employment of main industries 102.552.750 104.870.663 108.207.767 109.670.399 110.808.154 






























Employment 2008 2009 2010 2011 2012
Mining and quarrying 1,070,540 1,155,233 1,254,501 1,465,376 1,601,019
All main industries 102,552,750 104,870,663 108,207,767 109,670,399 110,808,154




Figure 2.15: Employment of the minerals and coal mining companies 
In order to comply with the safety regulations, every unit work has a supervisor to handle the 
jobs in order to accident prevention at workplaces or achieve good safety performances. The 
supervisor is defined into two types of operational and technical mine supervisors. 
Competency training for mining supervisors are mandatory regarding to the safety regulation 
that declared by the Director General of Geology and Mineral resources Decree No. 0228 of 
2003
[31]
, due to this regulation the competencies of the supervisor are defined into three 
levels. The supervisor levels are following the lower, middle, and top management level. The 
number of supervisors that have been passed the competency test since 2004 up to 2010, it is 
described in the following below: 
- Lower management level of 13,522 persons 
- Middle management level of 3,258 persons 
- Top management level of 823 persons     
The technical mine manager (in Indonesian language is Kepala Teknik Tambang/ KTT) is 
involved in the top management level. If we compare to the total number of employees in 
Figure 2.15, it is still reasonable, with one supervisor will be taken care of around 12 workers 
at working places in 2010. In addition to the safety training activities above, the employer or 
the technical mine manager obligates to provide of the medical examinations and personal 
protective equipments to all workers as free of charges. And the employer is also obligated to 
provide of safety signalizations, and establish of the safety organization as a comply to the 
2005 2006 2007 2008 2009 2010 2011 2012
CCOW 18.060 74.454 71.441 95.247 100.367 139.935 133.550 151.711 
MCOW 29.050 20.948 23.060 29.801 31.285 44.848 51.232 56.929 
SOEs 9.905 9.994 9.860 9.997 10.050 20.835 25.979 35.427 
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Ministerial Regulation No. 555.K of 1995. The regulation does not include the employment 
injury insurance statements as a mandate by the other laws. 
2.8.2 Employment injury insurance 
The main goals of the social security workforces (in Indonesian language is Jaminan Sosial 
Tenaga Kerja or Jamsostek) have protected workers from hazards or incidents and 
occupational illnesses at workplaces. Every employer and employee are compulsary required 
to participate in the social security workforce program is suitable with the social security law 
No. 3 of 1993 in the article 17
[32]
. However, if the employer does not perform its obligations, 
it can be imposed administrative sanctions such as revocation of business permits, as a 
mention in the government regulation No. 14 of 1993 in article 47 point a
[33]
. 
The Employment Injury Insurance (EII) program is an important part of the social security 
workforce system in Indonesia was published in 1992 as namely of the social security of the 
workforces (The statutory law No. 3 of 1992, in Indonesian name is Jamsostek). The EII is a 
form of mandatory social security of the workforce insurance to compensate employees who 
get the industrial injury or disease. It is the most desirable mechanism to prevent accidents 
and illnesses to the workers at work. Under the law of the social security workforce, 
furthermore not only provides of EII program, but also provides of provident fund, death 




Figure 2.16: Social security insurance scheme in Indonesia
[34]
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The benefit of the employment injury accident provided compensation and rehabilitation for 
workers injured at the time started to go to work until arriving back at home or suffering from 
illness due to employment relationships. The employer has an obligation to pay fully for the 
EII premium to all employees, which range between 0.24% to 1.74%, according to the 
assessed degree of risk of the industry types. The mining industry is involved in the group V 
of the business type with high-risk level activity, with a premium of 1.74% monthly of wage. 
The comparison of the EII premiums of some countries is described in Table 2.5
[35]
. 




In actual the EII active member‟s achievement only 8.85% of the total employees in 
Indonesia in the past five years
[36-37]
, and the mining and quarrying active members are bigger 
than the average of total active members of the Indonesia of 31.32% in 2010 (total of EII 
active members of Indonesia in 2010 is 8.63%. The active members of the EII are increasing 
to double digits of 10.15% in 2012 (Figure 2.17). It is still low rate when compared to 
Germany, which over 70 million people get the protection of the statutory accident insurance 
system or more than 90% all workers covered by insurances
[38]
. The awarenesses and 
responsibility of the employers are still low to complied with the regulations. The mining 
industry is also still not fulfill a hundred percent to obligate the statutory law of the social 
security workforce. It becomes a challenge and an opportunity for the future for a better life.  
Employer Employees Government
1 Australia varies according to the assessed degree of risks √ ─ ─
2 Canada varies according to the assessed degree of risks √ ─ ─
3 China 1% √ ─ √
4 Columbia 0.35% - 8.7% √ ─ √
5 Germany 1.32% √ ─ √
6 India 1.75% - 4.75% √ ─ √
7 Indonesia 0.24% - 1.74% √ ─ ─
8 Japan 0.25% - 8.9% √ ─ ─
9 Kazakhstan 0.04% - 9.9% √ ─ ─
10 Poland 0.67% - 3.33% √ ─ ─
11 Russia 0.2 - 8.5% √ ─ ─
12 South Africa varies according to industry types and accident rates √ ─ ─
13 Turkey according to the degree of risk √ ─ √
14 United Kingdom 1.90% √ ─ ─
15 USA 6.20% √ ─ ─
Payment by
EII premium of monthly wagesCountryNo.




Figure 2.17: The active members of EII vs the total employment of Indonesia 
According to the national accident cases and claims data of Indonesia, the Jamsostek is 
already paid all the claims suitable with the procedure required
[39]
. The national accident 
performance is indicated increasing as the following years as an average of 2.54%, and the 
compensation claim averages are also increased by 36.09%, although it has decreased by the 
amount of the compensation claim in 2011 (Figure 2.18).          
 
Figure 2.18: The claim payments vs the accident cases 
2.9 Production and domestic market obligation (DMO) 
2.9.1 Coal production 
The number of the mineral and coal mining companies, according to data obtained from the 
Directorate general of minerals and coal are defined into five criteria of current status 
2008 2009 2010 2011 2012
EII active members 8.219.154 8.495.732 9.337.423 10.257.115 11.246.457
Employments 102.552.75 104.870.66 108.207.76 109.670.39 110.808.15
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conditions on August 2010, such as termination, exploration, feasibility study, construction, 
and exploitation. The total of the minerals and coal mining companies are 377, with 
distribution 141 of CCOWs and 236 of MCOWs (Figure 2.11). The update status of CCOW 
in 2012 is only 43 companies. 
Indonesian mining industry developed rapidly, especially in the coal mining sector. The  
production of coal shown a linear increase in year on year, but the supply coal domestic is 
still lowest comparing to coal export. Indonesia has an important role as a supplier of world 
coal demand. The realization of the Indonesian coal productions from 1996 - 2012 are 
significant increasing averages of 14.33%, since in 2002 the coal production is starting  
booming or jumping to 105.54 mio. tons or 48.49% from the previous year and in 2012 it 
shows increasing significantly amount of 385.90 mio. tons (Figure 2.19). The coal is an 
important alternative energy product or solution and cheaper for industry and electricity 
consumptions when compared to the oil prices. 
 
Figure 2.19: Indonesian coal production from1996 to 2012 
The top 24 of coal mining producers in Indonesia are 23 companies of CCOWs and                
the one state owned company (e.g. Bukit Asam). The 24 companies have been produced by 
coal with an average amount of 200.82 mio. tons or 75.15% of the national output from 2006 
up to 2012 (Figure 2.20)
[40]
. The national coal output criteria is involved of all CCOWs and 
mine concessions (the mining permits get from local government). The number of CCOWs 
are 48 companies and the mining concessions for small to medium scale of mining companies 
which gathered from the nine provinces in 2012. Most of the coal mining companies are 





































Figure 2.20: Top 24 coal producers in Indonesia 
The top four coal mining producers in this study are also part of the CCOWs company listed, 
that representative for small, medium, and big coal mining companies with significant 
contributed about 37.11% of the total national coal output (Figure 2.21)
[40]
. The top four 
companies are following as Adaro Indonesia, Kaltim Prima Coal, Berau Coal, and Trubaindo 
Coal Mining. Arutmin Indonesia is not included in case of study, because the mining 
operations are located in several locations or regions with different of the technical mine 
manager. However, each of the top four coal producers are mentioned above have only one 
technical mines manager (in Indonesian language is called Kepala Teknik Tambang/ KTT).  





































Figure 2.21: The contribution of the coal produced by the top four companies 
After seeing an increase in coal productions from year to year as significantly, but here will 
be informed how much the production cost per ton of coal extracted as a guideline or 
standard for the company as following in Table 2.6. The occupational safety and health cost 
is set of US $ 0.07 per ton of coal extracted, it is independent from the number of 
employees
[41]
 or as a standard reference. 




The minerals production highlight of Indonesia is also informing as an additional information 





















































Total four companies output Total national output Contribution 
1 2 3 4 5 6 7 8 9 10 11 12
1 Overburden removal US $/BCM 2.41 4.81 7.22 9.62 12.03 14.43 16.84 19.24 21.65 24.05 26.46 28.86
2 Coal getting US$/ton 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7
3 Coal hauling, pit to stockpile US$/ton/km 0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.28
4 Crushing US$/ton 1.98 1.98 1.98 1.98 1.98 1.98 1.98 1.98 1.98 1.98 1.98 1.98
5 Land compensation US$/ton 1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99
6 Reclamation US$/ton 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27
7 Occupational health and safety US$/ton 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
8 Community development US$/ton 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21
9 Overhead US$/ton 2.07 2.07 2.07 2.07 2.07 2.07 2.07 2.07 2.07 2.07 2.07 2.07
10 Amortization and Depreciation US$/ton 1.17 1.17 1.17 1.17 1.17 1.17 1.17 1.17 1.17 1.17 1.17 1.17
11 Retribution US$/ton 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11
12 Sub total US$/ton 12.26 14.66 17.07 19.47 21.88 24.28 26.69 29.09 31.5 33.9 36.31 38.71
13 Royalty US$/ton 2.06 2.47 2.88 3.28 3.69 4.09 4.5 4.91 5.31 5.72 6.12 6.53
14 Total US$/ton 14.32 17.13 19.95 22.75 25.57 28.37 31.19 34 36.81 39.62 42.43 45.24
15 Margin (+25%) US$/ton 3.58 4.2825 4.9875 5.6875 6.3925 7.0925 7.7975 8.5 9.2025 9.905 10.608 11.31
16 Coal prices US$/ton 17.90 21.41 24.94 28.44 31.96 35.46 38.99 42.50 46.01 49.53 53.04 56.55
Stripping Ratio (SR)
UnitCost factorsNo.




Figure 2.22: Minerals production of Indonesia from 1996 to 2011  
2.9.2 Domestic market obligation (DMO) 
The domestic sales growth will always increase compared with exports in the coming years, 
especially for the national electricity needs. This due to a policy regarding the obligation of 
selling coal domestic demand or Domestic Market Obligation (DMO), so the government 
declared of Domestic Market Obligation/DMO with the Minister of Energy and Mineral 
Resources Decree  No. 34/2009, it‟s the point to take care of the supply and demand must be 
considered to maintain and protect domestic needs. In addition, to achieve on the national 
electricity program or a government target of 10,000 Mega Watt into 2 steps up to 2014. The 
fulfillment of the domestic demand of coal through the State Owned Enterprise (SOEs), Coal 
Contract of Work (CCOW) and Mining Concession (MC). The majority of coal production, 
mostly come from the CCOWs companies. 
The realization of Indonesian coal production and market share is shown in the Figure 2.23, 
also increased coal export significantly. The total export of coal is still dominated compare to 
the domestic market shares, it is amounted to 75.20% and 23.98% in period time from 2004 
up to 2012. Otherwise, Indonesia also imported of coal for blending demands is about 0,03%,  
and for national stock is 0.78%, from total coal productions are 2,206,664,078 tons. The 
Indonesian coal used in the country as a dominant for electricity, and to the others remains 
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past of two decades, but now almost of them used by the coal as a sources of energy in the 
power plant, and most of coal sources used for power plants in Java Island. 
 
Figure 2.23: Indonesian coal market outlook
[43]
 
According to the World Coal Association website in 2013, Indonesia is a largest coal 
exporter country (Table 2.7). The top coal importers at this moment still on hand of Japan, 
following Korea and also China (Table 2.8). Coal is the major fuel used for generating 
electricity worldwide, in 2012 coal was used to generate 41% of the world‟s electricity
[2]
. 















Production Export Domestic Import
Total of which Steam Coking
Indonesia 383                       380            3               
Australia 301                       159            142           
Russia 134                       116            18             
USA 114                       51              63             
Columbia 82                         82              -                
South Africa 74                         74              -                
Canada 35                         4                31             
mio. tons
Country
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Table 2.8: Top coal importers in year 2012 estimated 
 
As a comparison of coal productions to the other countries (Table 2.9), so China is still the 
leading as a coal producer in the world, can not be replaced by the others, but China also is 
needed more than that the coal produced by himself (importer country). The China need more 
of coal sources for electricity as we know the population of China is the largest in the world. 
Total world coal production reached a record level of 7,831 mio. tons in 2012, increasing by 
2.9% in comparison to the previous year of 2011. Germany is still the largest brown coal 
producer in the world until 2012, with producing of 185 mio. tons
[2]
. 
Table 2.9: Top ten coal producers in year 2012 estimated 
 
2.10 Economic contribution  
The development of the minerals and coal mining sector can not be separated from the 
product demand in these sectors are also influenced by global and national economic 
conditions. Furthermore, in the current era of globalization, the national economy also 
influenced by the global economy because of the very high linkages between national and 
global economy.  
Total of which Steam Coking
PR China 289                      218     71         
Japan 184                      132     52         
India 160                      123     37         
South Korea 125                      94       31         
Chinese Taipei 64                        56       8           
Germany 45                        36       9           
United Kingdom 45                        40       5           
Country
mio. tons
Total of coal production
mio. tons
PR China 3,549                                
USA 935                                   
India 595                                   
Indonesia 443                                   
Australia 421                                   
Russia 359                                   
South Africa 259                                   
Germany 197                                   
Poland 144                                   
Kazakhstan 126                                   
Country
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The mining industry is very important for the developing countries such as Indonesia, it has 
been proven to provide benefits to the nation and country development in various fields of 
social and economic life or in other words as a driving force or prime mover for national 
development.  
The total state revenue of Indonesia in 2012 is around IDR 1,292.05 trillion
2
, sector of energy 
and mineral resources (EMR) contributed significantly to the economy of Indonesia. The 
EMR sector contributed about IDR 415.20 trillions or 32.13% of the total state revenue
[1]
, 
with distributive share is for oil and gas sector of IDR 289 trillions, minerals and coal of 
123.59 trillion or 9.56%, geothermal of IDR 0.74 trillion, and renewable energy of IDR 1.87 
trillion. In other words, of the mining and quarrying industry contributed approximately 
11.78% or IDR 970.60 trillion of the gross domestic product (GDP) of Indonesia in 2012
[44]
. 
The GDP per capita and growth in 2012 are significantly increasing of US $ 3,557 and 6.2%. 
Moreover, to increase of the Indonesia‟s GDP, the Indonesian government will grant tax 
holidays, while it is also preparing incentives to stimulate national industries by banning 
exports of raw materials by 2014 (mining industry sector). This measure will force industries 
to build smelters and processing facilities to produce value-added products.    
Indonesian coal production in the past five years is significantly increased around 12.92%, 
the last coal production in 2012 achieved around 385.90 mio. tons, if Indonesian coal 
production is assumed increase around 5%, and calculating start in 2013 so the coal mining 
operations shall be finished in 2039 (the total coal produced of 22.15 billion tons, with 
assumption that coal has excavated 20% or 5.6 billion tons, and coal reserved is 28.02 billion 
tons), if without more coal exploration activities. 
In the era of regional autonomy is more mining permit released by local governments, both 
provincial and district / city, this should trigger the desire in the region to increase revenue-
producing regions as these resources with the aim ultimately is to the welfare of local 
communities. 
2.11 Mining impact to the society 
The mining industry produces multiplier effects, one of the positive impact or benefit is built 
of the regional development. The outcomes are the creation of the job opportunity, especially 
                                                          
 
2
 Bank of Indonesia exchange rates USD 1.0 = IDR 9,133 (date 09.03.2012)   
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for local workers where the mine is located. The workers will be educated and trained to 
become a professional worker and indirectly provide benefits to the economy in the area and 
will achieve society welfare as well. In addition, the mining industry also contributed through 
local community empowerment programs in order to achieve better quality of life. Regarding 
to the positive influences of the mining industry, the local economy will be developed as a 
needs.  
In terms of natural resource management, have been agreed globally as to how it should be 
managed for sustainable natural resources as a basis for improvement of human welfare and 
economic activities. The agreement is clear that natural resource management should 
consider all three aspects as well as the economic, ecological and social integrated. In terms 
of the consumption and production patterns of human being are most important to protect the  
ecosystems and environmental functions as required for improving prosperity of people now 
and the future generations. 
2.11.1 Safety in mining industry  
In accordance to the Indonesian Law of UU No 1/ 1970 on occupational safety and Mining 
Law No. 4 of 2009, which said every employer is  obligated to ensure the security and safety 
for all workers at work. The mining industry has made considerable of safety at works and 
committed to occupational safety and health improvement. The combination between safety 
standard and regulations should be made properly in order to avoid the working incidents at 
works. The safety implementation is necessary to ensure that employers and their employees 
to take a risk management decisions in all activities work. However, the safety regulations 
should take place as the main consider, the safety standards should be appropriately applied 
to the mining industry.   
Safety is an integrated part of the activities in the mining industry, either directly or 
indirectly. Therefore, the safety is very important as well beside of production. But in fact, 
many companies are always put the priority of interests to the production first and then 
safety. In the competitive global is also required by the safety in the account as well. Mining 
industry in the developing countries was considerable of the mine safety as well, the 
company holder or the employer is required to ensure the security and safety as a priority for 
workers, even the production is always a main target in relation to get more profit. 
In every year, especially in minerals and coal mining industries have conducted several 
events related to safety improvements or safety promotions, as well as occupational safety 
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and health monthly events and fire rescue challenges. All these events, promote safety at 
work for all workers in order to improve safety awarenesses.  
In addition, an explanation about safety above, in all industry operations have also involved 
hazards and risks, but it can be managed and controlled properly (e.g. PDCA system). The 
goal of the mining company is minimized or avoided of the mining accidents and 
environmentally damaged, but it‟s all not so easy to implement because the occupational 
safety and health (OSH) culture and behavior of workers have not gotten involved clearly yet, 
need for many things to learn and understand how doing it safely and securely.  
2.11.2 Sustainable development 
“The sustainable development is an on-going process integrating ecological, economic, 
equity and ethical considerations for current and future generations of people and other living 
creatures, without endangering the life. Policy issues need balanced and integrated analysis 
from three main perspectives social, economic and environmental (Figure 2.24). Interactions 
among these three domains are also important. The economy is geared towards improving 
human welfare, primarily through increases in the consumption of goods and services. The 
environmental domain focuses on protection of the integrity and resilience of ecological 
systems. The social domain emphasises the enrichment of human relationships and 
achievement of individual and group aspirations”
[45]
. 
The several conferences was conducted related it, such as the United Nations Conference on 
the Human Environment in Stockholm in 1972, World Commission on Environmental and 
Development in 1987, the United Nation Conference on the Environment and Development, 
and Kyoto protocol in 1997, and the World Summit on Sustainable Development was held in 
Johannesburg in at the beginning of the 21
st
 century. Its goals were to gather resources for 
addressing global environment, health and poverty challenges. According to Munasinghe in 
1992 that presented approaches of the sustainable development
[45]
:  
 “Economic; maximizing income, while maintaining a constant or increasing stock of 
capital 
 Ecological; maintaining resilience and robustness of biological and physical systems 
 Social; cultural, maintaining stability of social and cultural systems”[45].  
“The explanation of the each view points of the sustainable development above are required a 
balanced and integrated analysis from three main points of view: economic, social and 
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environmental. Each viewpoint represents a domain and a system that has its own distinct 
driving forces and objectives. The economic view is geared towards improving human 
welfare, primarily through increases in the consumption of goods and services. The 
environmental domain focuses on the protection of the integrity and resilience of ecological 
systems. The social domain emphasizes the enrichment of human relationships and 
achievement of individual and group aspirations. The interactions among domains 
(represented by the sides) are also important to ensure a balanced assessment and synergies 
among the three dimensions”
[45]
. The sustainable development triangle was also informed that 





Figure 2.24: Sustainable development
[45]
  
The sustainable development that mentioned above is suitable with the Indonesian 
constitution in 1945, such as an Article 33 point 3 has been said that the earth and water and 
natural resources contained in are controlled by the state and used for the greatest welfare of 
people. In addition, Indonesia had a policy related to sustainable development related  to the 
general industries, especially the mining industry. The mining operations will impact to the 









 Working incident/ 
accident 
 Dangerous occurance 
 Health 




 Equity of life 





 Natural resources 






 Inter-generational equity 
 Values / Culture 
Chapter 2. Mining overviews of Indonesia 
46 
 
article 74, point 1 which concerning of the obligations of the social and environmental 
responsibility. Particularly in the corporate social responsibility (CSR) is closely to 
sustainable development in Indonesia. The implementation of CSR in the mining industry is 
through the community development (ComDev) program. The CSR is a committed to give  
contributions to the sustainable development program with a focus on the equilibrium of 
awareness in the three aspects of economy, social and environmental. 
The mining processes was also created a potential negative impact beside the positive impact. 
The negative impact to the environment can be reduced in a good management properly 
during the mining operations. According the negative impacts, many countries was adopting 
regulations in order to reduce environmental damages cause by the mining operations. Health 
and safety are also become as a concern as well, with modern practices was improved in 
mining industry significantly. 
2.12 Accident statistics 
2.12.1 Indonesia 
Work accidents are the big issued in mining industry of Indonesia, because it can be 
significant influences to mining operations or activities. The statistic of working accidents in 
the main industries in Indonesia of 2010 is compiled based on the accidents reported by the 
companies to the Ministry of Manpower and Transmigration (Kemennakertrans, 2010), it 
shows that the mining industry is not the leading in case of accidents compare to other 
industries. The transportation industry is still leading to the working accidents in 2010. 
However, these accidents will be influenced the image of people how they responsible and 
care for safety. The bar graph shows that the working accident rates are defined into three 
categories of the fatality rate, lost time injury frequency rate (LTIFR), and incident rate 
(LTISR). The measurement of injury in Indonesia is using comparison values number of 
hours worked and workers, as can see in Figure 2.25. The total active members of 
employment injury insurance (EII) of the mining & quarrying industry are 392,923 in 2010, it 
means just only 31.32% participation performance in relation to complying to the statutory 
law of the social security workforces. The low awareness of the employers in order to comply 
regulations due to it can impact the working performance of workers in the job sites.      




Figure 2.25: Working accident rates by the main industries in Indonesia, 2010 
The mine accident is a part of the working accidents because it fulfills the general 
requirements of the criteria. The mine accident in Indonesia must be involved five elements 
according to the Ministerial Regulation No. 555.K/26/M.PE of 1995, in Article 39. Due to 
these requirements, many accident cases in the mining industry are not considered to give the 
compensation benefits scheme to the person injured, but more emphasis to the 
recommendation to prohibition orders, suggestions, and or sanctions to the company, not to 
the person in charge on the sites. It does not provide a significant deterrent effect.  
One of the main responsibilities of the technical mine manager is informed to the chief mine 
inspectors if any serious or fatal accidents occurred in the mine sites as soon as possible (in 
article 41 point 3 of the Ministerial Regulation No. 555.K of 1995). And also should be 
investigated by mine inspectors and team, and the investigation results will be recorded in the 
mine book (in article 42 point 1).   
In Indonesian mining also uses the common criteria of the safety performance indicators are 
using the lost time injury frequency and severity rates. The lost time injury is defined as an 
incident that resulted in a fatality, permanent disability or lost time from work in one day or 
shift or more. The type of injury is defined into three categories of minor, serious and fatal 
injuries.  
The calculation of the LTIFR and LTISR are given an according to the accounting time 
period relative to the total number of hoursman worked. The fatality, minor and serious 
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the LTISR in particularly of the fatal injury is counted by 6,000 lost work days. The standard 
level of the frequency rates for mineral and coal mining in Indonesia are explained in Table 
2.10, but the severity rates are calculated by the author with assumed the employee‟s number 
maximum in the company of 30,000 people. In addition, to measure the safety performances 
also uses the fatality and the incident rates per number of workers as a comparison.    
Table 2.10: Standard of the safety performance indicators 
 
The figures from 2.26 to 2.28 show the mine accident statistics of the mineral and coal 
mining industries in Indonesia. The data is obtained based on the reported by the companies 
which represented by the CCOWs, MCOWs, and SOEs from 2006 to 2012, excluded the 
small scale mining companies, unless in fatality cases. The chart layout shows (Figure 2.26) 
the mine accident rates are compared in the four categories of the LTISR, fatality rate, 
incident rate, and LTISR. In this figure, the LTISR data are obtained available from 2009 to 
2012 only.         
 
Figure 2.26: The mine accident rates of the mineral and coal mining industries in Indonesia 
Low Medium High
LTIFR 0.00 up to 0.40 > 0.40 up to 0.99 > 0.99
LTISR 0.00 up to 80 > 80.00 up to 240.00 > 240
Safety performances Good Fair Bad
Indicator
The criteria of accident rates
2006 2007 2008 2009 2010 2011 2012
LTIFR 0,79 0,7 0,68 0,69 0,4 0,35 0,3
Fatality rate 25,52 9,80 5,25 38,86 9,29 10,48 11,86
Incident rate 3,54 2,20 2,21 2,32 1,16 1,22 1,00
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The injuries statistic in mineral and coal mining in Indonesia from 2006 up to 2012, it shows 
the injury trends are not linear decreasing in the following years (Figure 2.27). 
 
Figure 2.27: The statistic of injuries of the mineral and coal mining industries in Indonesia 
The mine fatality distribution of the minerals and coal mining industries in Indonesia is 
explained in a Figure 2.28. Top four open pit coal mine companies are contributing about 
30.86% of the total all open pit coal mines in Indonesia. 
 
Figure 2.28: The mining fatality distributions in Indonesia 
2006 2007 2008 2009 2010 2011 2012
Minor 217 97 160 174 94 94 82 
Serious 82 82 73 82 93 101 105 




























2006 2007 2008 2009 2010 2011 2012
Mineral mines 10 10 10 5 2 8 11
U/G coal mines 0 0 1 33 1 0 0
O/P coal mines 17 7 8 5 12 14 18
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The following figures are shown the example of the accidents occurred in the mineral and 
coal mining operations in Indonesia. The mine accidents are always occurred, it means the 
low safety awareness and accountability of the workers or low safety enforcements by the 
management of the company (Figure 2.29 and 2.30). 
 
Figure 2.29: Fatal mine accident in the mineral mine operation  
 
Figure 2.30: Fatal mine accident in the coal mine operation 
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2.12.2 Coal mining fatality from other countries 
Summary of coal mining fatalities by some countries are given information that the mining 
industry needs more consideration and responsibility to protect people properly
[46]
. According 
the information from Xinhua economic news in Feb 25, 2013 said the China is still 
dominated the number of coal mining accidents in the world, with 1,384 people were killed in 
in 2012, down from 1,973 in 2011. Most of the accidents occurred in smaller underground 
coal mines, illegal mines or unlicensed (Table 2.11). Indonesia recorded the fatality mine 
accidents only from 2006-2012. However, the number of the mining accidents are decreasing 
because they enforce the coal mine safety standards and regulations as properly.  




2.12.3 International Labor Organization (ILO), Eurostat, and OSHA (USA) 
“ILO estimates that 2.34 million people die each year from work-related accidents or 
diseases. A further 317 million suffer from work-related injuries. Creating a safe and healthy 
working environment will help prevent exclusion and poverty, suffering and economic costs 
to victims and their families, businesses and governments. Almost everyone says that they are 
committed to improving safety and health at work and preventing human suffering, but it is 
often difficult to see this stated commitment being translated into practice, for any amount of 
reasons – many countries lack comprehensive data on occupational injuries or because of the 
perceived costs to businesses, for example. However, the ILO estimates that four per cent of 
global GDP is lost due to occupational accidents and diseases, a sum which governments 
cannot afford to lose”
[47]
. The Eurostat is also explained about the working accident at work, 
No. Country U/G mines Surface mines
1 Australia 919            86                       
2 France 1,060         -                          
3 Germany 299            -                          
4 India 1,053         -                          
5 Indonesia* 35              83                       
6 Japan 1,465         -                          
7 New Zealand 63              5                         
8 Russia 147            -                          
9 South Africa 437            -                          
10 Ukraine 244            -                          
11 United Kingdom 1,598         6                         
12 United State of America 1,315         152                     
13 Yugoslavia 195            -                          
14 Zimbabwe 427            -                          
9,257         332                     Total
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as the following mention. “According to a recent Eurostat study (2010) 3.2% of the 
workforce in the EU-27 reported an accident at work in the past 12 months (data from 2007). 
This means that approximately 6.9 million workers were confronted with an accident at work. 
The figures for work-related health problems are even higher. No less than 8.6% of the 
workers in the EU-27 reported a work-related health problem in the past 12 months (data 
from 2007). This means that no less than 1 out of 10 European workers is every year affected 
by an accident at work or a work-related health problem”
[10]
.  
The working conditions are always consist many important elements such as; employment, 
employer, working conditions, social security, vocational training, safety and health at work. 
All these elements are interrelated to each other, and mutually reinforcing safety and health 
of the workers in the workplace.  
Occupational safety and health administration (OSHA) of the U.S. Department Labor in the 
White Paper in January 2012 said “In the four decades since the Occupational Safety and 
Health Act (OSH Act) was signed into law, workplace deaths and reported occupational 
injuries have dropped by more than 60 percent. Yet the nation‟s workers continue to face an 
unacceptable number of work-related deaths, injuries and illnesses, most of them preventable: 
 Every day, more than 12 workers die on the job – over 4,500 a year 




3. State of the Art  
3.1 Basic term and definition 
3.1.1 Philosophy of safety 
Safety has always been something of a balancing act. The balance is between the 
accomplishments of something versus losing the capability to do something in the process. 
The biggest misconception about this field is that the term safety is synonymous with 
perfection. Safety is a compromise acceptable actions with a small amount of risk or hazard. 
The other in terms of the philosophy of safety, the employees or workers are most valuable 
resource compared to the other sources in relation to safety. The slogan “Safety First” is 
become a widely shared to all members of the mining industries. The committment on health 
and safety is going to improve achievement to the high level standard, performance and 
continuously on the jobs in relation to get the welfare of employees. 
“We believe that all accidents can be prevented and that safety is an integral part of 
everyone's job. Management and employees are responsible for demonstrating safety 
leadership, providing a safe work environment and promoting safety as a value. The core 
safety values are described as follows: 
 All accidents are preventable 
 All injuries are preventable 
 Working safely is a condition of employment 
 All operating exposures can be safeguarded 
 Training employees to work safely is essential 
 Injury/Illness prevention has a direct impact on employee morale, productivity, company 
earnings and customer satisfaction 




To contribute to safety improvement across the mining industries, it is compulsory share the 
best practices in the mining operations as well. 
3.1.2 Definition related to the accident  
The various definition of terms in relation to an accident in industrial sectors are shown in the 
following Table 3.1. 
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Table 3.1: The definitions related to the accident 
Items Definition 
Hazard 
“A hazard is the potential for harm. In practical terms, a hazard often is 
associated with a condition or activity that, if left uncontrolled, can result in an 
injury or illness”
[50]
. or, “Something with the potential to cause harm (this can 





“The chance or probability that a person will be harmed or experience an adverse 
health effect if exposed to a hazard. It may also apply to situations with the loss 




“Incidents where no property was damaged and no personal injury sustained, but 





“An unplanned, undesired event that adversely affects completion of a task”
 [52]
. 
or, unplanned event that having a potential loss. 
Accident 
“As an undesired event that results in personal injury or property damage”
[52]
. or, 
a suddenly event, unplanned, undesired, and uncontrolled events that resulted in 
physical harm someone, or damage to equipment, and disruption of the activities.  
Injury 






 “An undesired event, could result in loss of life and property damage and 
usually occurs as a result of contact with energy sources that exceed the 
threshold or structure”
[51]
. or  
 “An undesired and not previously suspected to cause the victim of life and 
property (Indonesian ministerial of man power decree No. 03/Men/1998), or  
 An accident in connection with the employment relationship, including 
disease arising from employment relationship as well as the accident 
happened on the way to leave home to work and return home (Indonesian 
minister of manpower No. 03/Men/1994 about JAMSOSTEK program, 




An accident in connection with the employment relationship, including work 
related to illness, to fulfill of the five elements ( see explanation below). 
 
The common criteria of the occupational accident should be involved of the following 
requirements: 
 Accident is occurred 
 Accident caused to worker/s injured 
 The accident occurred caused the employment relationship 
 The accident occurred during working hours. 
A mine accident is an accident occurred at mine site activities which cause injured to the 
worker(s). The mine accident is a part of the occupation or working accident, but must be 
involved of the five elements according to the Minister of mining and energy decree           
No. 555.K/26/M.PE/1995 concerning to the occupational safety and health in mining, in an 
article 39. “The criteria of mine accident must be involved five elements, as follows: 
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 The accident is actually occurred 
 Resulting injured to the mine worker/s or people who get permission from the Technical 
mines manager (in Indonesian language is Kepala Teknik Tambang/ KTT) 
 Consequences from the mining activities 
 Accident occurred during working hours that cause injured to the mine worker/s or people 
who get permission 
 Accident occurred in the mine site activity or project area”[55]. 
3.1.3 Type of injury 
“According to the Indonesian regulation as a mention above in an article 40, the injury is 
defined into three categories, as the following: 
 Minor 
Injury due to mine accidents which cause miner/s not capable doing the job previously 
more than one day and less than three weeks, including Sunday and public holiday 
 Serious 
 Injury due to mine accidents which cause miner/s not capable doing the job previously 
more than three weeks, including Sunday and public holiday, or 
 Injury due to mine accidents that caused permanent disability of worker/s who can not 
do the job previously, or 
 Injury due to mine accidents do not depend on the time duration to perform the job 
previously for worker/s, but suffered as the following one: 
- Rupture of the skull, spine, pelvis, lower arm, upper arm, leg or foot 
- Internal hemorrhage or unconsciousness due to oxygen deficiency 
- Severe wounds or lacerations likely to cause permanent disability 
- Lost joint which had never happened previously. 
 Fatal 




The classification of injuries in every intitution or country have different types and criterias, 
for more details comparison of injuries classification will be described in the Appendix U.  
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3.2 Risk management process 
“Risk management is a central part of the strategic management of any organization. It is the 
process whereby organizations methodically address the risks attached to their activities. A 
successful risk management initiative should be proportionate to the level of risk in the 
organization, aligned with other corporate activities, comprehensive in its scope, embended 
into routine activities and dynamic by being responsive to changing circumstances. The focus 
of risk management is the assessment of significant risks and the implementation of suitable 




“All activities of an organization involve risk, but organizations should manage the risk by 
anticipating, understanding and deciding whether to modify it. Throughout this process, they 
communicate and consult with stakeholders and monitor and review the risk and the controls 
that are modifying the risk”
[57]
. The purpose of risk management is to identify potential 
problems before they occur so that risk-handling activities may be planned and invoked as 
needed across the life of the product or project to mitigate adverse impacts on achieving 
objectives. 
“The role of the risk assessment in management activities is well accepted in many industries. 
The approach is characterized by the four-stage process of risk management. These risk 
management steps are as follows:  
 Risk identification, identifying the hazards and the situations that have the potential to 
cause harm or losses (sometimes called „unwanted events‟). 
 Risk analysis, analyzing the magnitude of risk that may arise from the unwanted events. 
 Risk control, deciding on suitable measures to reduce or control unacceptable risk. 




In order to successfully implement, support and sustain the risk management process, a 
structure is required. ISO 31000 refers to this structure as the risk management context           
(Figure 3.1). 




Figure 3.1: Risk management process (based on ISO 31000)
[56]
 
3.2.1 Risk assessment 
“There are many definitions of risks. The definition set out in ISO Guide 73 is that risk is the 
effect of uncertainty on objectives. In order to assist with the application of this definition, 
Guide 73 also states that an effect may be positive, negative or a deviation from the expected, 
and that risk is often described by an event, a change in circumstances or a consequence”
[59]
. 
Others definition state the risk is often characterized by reference to potential events and 
consequences, or a combination of these. “Risk is often expressed in terms of a combination 




In order to manage the risks, the hazards are important to identify first before doing the 
activity or process. The risk level is expressed in terms of the hazard probability and severity, 
or the level of risk is often categorized upon the potential harm or adverse health effect that 
the hazard may cause, the number of times persons is exposed and the number of persons 
exposed.  
“Risk assessment is the process of evaluating the risk to the health and safety of workers 
while at work arising from the circumstances of the occurrence of a hazard in the 
workplace”
[60]
. The risk assessment purpose is ensuring the safety and health of the workers 
secure, safe, and also protection from hazards at the workplaces effectively. Hazard 
identification register is important before doing the activities in the workplace, it means 
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safety is a  priority to workers in order to achieve target
[61]




Table 3.2: Hazards identification
[61]
 
Type of hazards 
Physical  Environmental  Chemical  Radiation  Biological  
- Confined spaces 
- Fall hazards  
- Oxygen deficient  
- Noise >85 dBA 
- Extreme temperatures 
- Manual handling 
- Heavy equipment 
- Material handling equip.  
- Conveyor (e.g. rollers) 
- Boilers 
- Pressurised vessel 
- Flammable liquids 
- Flammable gases 
- Explosive materials, etc. 
 
- Vibration  
- Noise 









- Flammable liquids 
- Pesticides 
- Peroxides formers 
- Toxics 
- Corrosives 
- Flammable solids 














- Lasers of any kind 
- Radio frequency 
(RF) 






- and others 
 
“The consequences or severities of an accident may be classified in different categories, as 
follows: 
 Personnel consequences: fatalities, impairment, disability  
 Environmental damage 
 Economic loss: property damages, production loss, information loss, and bad image”[62]. 
The probability or likelihood that a specific event will occur in a specified context, the 
probability can be determined in between range 0 or 0% and 1 or 100%, or the frequency of 
the number of events per time unit (e.g. per year). Risk evaluation is the last step action in the 
risk assessment proces, it focuses on the decision making required to address from previous 
the analyzed risks.  
Finally, the risk level can be defined in the risk assessment matrix that commonly to justify 
the risk ranking, which is made easy to understanding and implementing the risk responses 
by the management. The risk rating is as a function of the consequence or severity and 
likelihood or probability scores. The risk category is a sistematically identify risks in the 
workplaces and will conduct the action plan in order to to reduce or eliminate risk with the 
better managed (Table 3.3 and 3.4).     
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Table 3.3: Risk assessment matrix (5x5)
[63]
    
 
The explanation of the consequence and likelihood categories are described as follows: 
 “Incident or exposure likelihood or probability descriptions: 
- Rare: improbable to occur but still possible 
- Unlikely: not likely to occur under normal conditions 
- Occasional: Possible, or likely to occur sometimes 
- Frequent: probale, likely to occur several times 
- Almost certain: frequent, likely to occur repeatedly 
 Incident or exposure consequence or severity descriptions: 
- Negligible: Inconsequential to cause injury or illness 
- Minor: first aid or minor medical treatment only, non-serious equipment or facility 
damage 
- Moderate: medical treatment or restricted work, minor subsystem loss or damage 
- Major: disabling injury or illness, major property damage and business down time 
- Catasrophic: one or more fatalities, or multiple major injuries, total system loss”[63]. 





Risk level Risk rating Risk category Recommendations
Very high ≥ 15 Unacceptable (4)
Immediate action required, operation not permissible,
except in rare and extraordinary circumstances.
High 10 - 12 Undesirable (3)
Remedial action is to be given as a high priority,
reduced risk to as low as reasonably practicable
(ALARP).
Medium 5 - 9 Tolerable (2)
Remedial action is to be given at appropriate time,
reduced risk to as low as reasonably practicable
(ALARP).
Low 3 - 6
Very low ≤ 2
Acceptable (1)
Remedial action is discretionary. Procedures are to be
in place to ensure that risk level is maintained.
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3.2.2 Hierarchy control of hazards 
According to the convention in 1995 concerning on safety and health in mines, adopted 82nd 
ILC session (22 June 1995) Geneva, Technical Convention. In an article 6 of part III point A 
related to employers‟ responsibilities.”In taking preventive and protective measures under 
this Part of the Convention the employer shall assess the risk and deal with it in the following 
order of priority: 
 Eliminate the risk 
 Control the risk at source 
 Minimize the risk by means that include the design of safe work systems and 
 In so far as the risk remains, provide for the use of personal protective equipment, having 
regard to what is reasonable, practicable and feasible, and to good practice and the 
exercise of due diligence”
[64]
. 
According to the convention mentions above, in the general meaning that the hierarchy of 
hazard control is a system used in the industry to minimize or eliminate exposure to hazards, 
or the a systematic approach to manage safety in workplaces. It can be widely accepted 
system promoted for safety organizations. This concept is informed to all industries how to 
control of hazards in workplaces. The hierarchy is the effective control measures to eliminate 
or reduce the risk of certain hazards that have been identified as being caused by the 
operations of the mining business. Various illustrations are used to describe this system, most 
commonly a triangle step processes as a basic concept (e.g. accident pyramid). The idea of 
the hierarchy starts from top to bottom in choosing the control measure. The main focus is 
eliminated or reduced of hazards in relation to protect workers or people
[53]
.  
If risk assessment shows there is a potential for injury in the workplace, it must be eliminated 
or reduced or control these hazards properly. The hierarchy control of hazards action steps 
should be conducted directly to the source of hazards. Hazards eliminate directly will give 
most effective impact to make the workplace safer. However, it is not always practical. The 
employer or management should deal with safety and health issues at work. The hierarchy 
control of hazards (Figure 3.2) are described as the following steps: 
 “Eliminate the hazard altogether: removes the cause of hazards completely 
 Substitute the hazard with a safer alternative: controls the hazard by replacing it with a less 
risky way to achieve the same outcome 
 Isolate the hazard from anyone who could be harmed: separates the hazard from the 
people at risk by isolating it 
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 Use engineering controls to reduce the risk: making physical changes, e.g. redesigns a 
machine by adding safeguards to protec users 
 Use administrative controls to reduce the risk: train workers how to work safely, installs 
signs, rotate jobs 
 Use personal protective equipment (PPE): require your employees to wear PPE, e.g. 
provide gloves and goggles when using the machine, earplugs, etc.”
[65]
. 
The personal protective equipment (PPE) is the last step to use in this process. 
 
Figure 3.2: Hierarchy control of hazards
[65]
 
3.2.3 Accident causations 
Beside the positive impact of the coal mining industry as said above also the negative impact 
must be considered. As known, the one of the characteristics of the mining industry is 
involved of the risks. The risks can be arised cause of hazards. Improperly maintain of the 
risks and hazards in workplaces might be the reason for accidents. The accident is a problem 
for sustainable of mining. Losses suffered by not only a great loss of material, but more than 
that. The theory of the accident said that an accident might occur as a system comprised of 




The history of accident models can be traced from 1920s through three distinct phases, 
simple linear models, complex linear models, and complex nonlinear models. The last model 
is the new generation of thinking about accident modelling has moved towards recognizing 
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that accident models need to be nonlinear, the accidents can be resulting from combinations 
of mutually interacting variables which occur in real world environments and it is only 
through understanding the combination and interaction of these multiple factors that 
accidents can truly be understood and prevented
[67]
. 
“The first sequential accident model was the domino theory by H.W. Heinrich in 1931. He 
was studied of 75,000 accident cases in 1920, and the final result of this study is concluded;  
88% of accidents were caused by unsafe acts, 10% of unsafe conditions, and 2% are 
unavoidable
.
 Heinrich’s five factors were defined cause of the accident, social 
environment/ancestry, fault of the person, unsafe acts, mechanical, and physical hazards, 
accident, and injury. The accident was considered to occur when one of the accident factors 
falls and has an ongoing knockdown effect ultimately resulting in an accident”
[9]
. “The 
sequential domino representation was continued by Bird and Germain in 1985 who 
acknowledged that the Heinrich’s domino sequence had underpinned safety thinking for over 
30 years. They recognized the need for management to prevent and control accidents in what 
were fast becoming highly complex in technology advances. They developed an update 
domino model which considered to reflect direct by management relationship. This model 
became known as the Loss Causation Model, that linked to each other in a linear 
sequence”
[8]
. The Bird and Germain was modified the accident causations model with 
different approaches (Figure 3.3.). They through the International Loss Control Institute 
(ILCI) encourages to focus on the improvement safety standard, assessment and evaluation. 
This model can use for the accident investigation process for workers or management to 
ensure the proper standards are established, revised, maintained and complied. The Figure 3.3 
explains the root cause the accident occurrances. The accident will be occurred with the 
sequence step series of events, such as pre contact, contact, and post contact. The root cause 
accident will be described as follow:  
 “Lack of control: Inadequate compliance to standards, inadequate program 
 Basic cause: personal and job factors, e.g. operating without authority, inadequate 
protection gears 
 Immediate cause: Unsafe acts and unsafe conditions, e.g. working without procedure 
 Incident/ Accident: contact with energy or substance e.g. falling, stress, strike, crash 
 Losses: the accident can lead to the loss, e.g. people, property, process”[68]. 
The main priciple of the Loss Causation Model, when the accident occurred, it is not 
independent events. It means should go back to the previous step, check, analyze, evaluate 
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the sequence processes. Finnaly, use the result to solve the problem in order to prevent the 
loss or accident from re-occurring. 
 
Figure 3.3: The ILCI loss causation model
[68]
 
Reason in 1987 adopted the epidemiological model thinking idea of „resident pathogen‟ when 
emphasising. Accident prevention methods matching an epidemiological accident model 
focus on performance deviations and understanding the latent cause of the accident. The term 
of Reason’s is known with the active and latent failures in 1997
[69]
. “The accident was noted, 
solely due to individual factor error (active failure) but lay in wider systemic organizational 
factors (latent failure) in the upper levels of the organization. Reason’s model in 1997 is 
commonly known as the Swiss cheese model describes as constant vigilance, will also help to 
reduce accidents. The Figure 3.4 is modified by Reason, 2008”
[70]
.   
 






4. Methodology to prevent accidents  
This section presents to develop of the methodology to measure of the safety performance of 
the company. It selective and commonly uses the measurement techniques
[71]
. It appears that 
none is perfect, but some are better than others under given conditions.  
Develop the methodology of the assessment sequences use the various steps calculation in 
order to prevent accidents or improve safety performance of the company, as follows: 
Step 1: Determining safety performances  
Safety performances of the companies can be justified by the lost time injury frequency rate 
(LTIFR) and the lost time injury severity rate (LTISR). The frequency and severity rates are 
defined by the equations 4.1 and 4.2. The standard level of the frequency rates for mineral 
and coal mining in Indonesia are explained in Table 2.9 in Chapter 2.    
Step 2: Sampling 
Before measure the validity and reliability tests, the sample of the respondents must be 
determined according to the population number or employment of the companies by Slovin’s 
equation 4.7.  
Step 3: Validity and reliability tests 
Testing the validity and reliability of the new questionnaires in order to ensure the coefficient 
of correlation values (r). The coeficient of correlation (r) values are calculating using the 
Pearson’s product moment, Spearman-Brown, and Cronbach’s alpha equations (e.g. 
equation 4.8 to 4.10). The result of the coefficient of correlation values (rcount) is valid if the 
rcount value is larger than the rtable from Pearson’s product moment (in this study, number of 
respondents (n) = 400, significant level = 5%, and confident level = 95%, so the rtable is 0.098, 
Appendix L).  The Spearman-Brown equation is repeated the calculation according the 
validity test, it uses the equation 4.9. The final check of the coefficient of correlation of the 
Cronbach’s alpha (rca) is defined as follows (equation 4.10). The interpretation values of the 
r ca is determined from 0.00 to 1.00 and with the five criterias of the less reliable to extremly 
reliable (Table 4.3). 
Step 4: Descriptive statistics assessment of the questionnaires (e.g. Likert scale assessment) 
The questionnaires shall be scored with the Likert scale assessment. The five level of the 
Likerts are defined as a strongly disagree to strongly agree (score from 1 to 5), with the mean 
score is three. The questionnaires are a diagnostic or intervention tools to evaluate the 
organization goals on safety in the company. The questionnaires are consisting the seven 
elements of OSH that used in relation to accident preventions at workplaces (Appendix A).  
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The score in Q-35 ranges from 1 up to 5, where one is the lowest score and five is the highest 
score, and the mean score is three. The score over the three is generally considered as a 
positive result. The validity and reliability tests are used to determine the feasibility of the 
question items in a list (construct) of the questionnaires to define variables. The valid criteria 
result is defined if the value of the r or rcount is bigger than the rtable, otherwise if  the r or rcount 
is less than the rtable value is not valid. The comparison of the calculation results of the 
coefficient of correlation (rcount) will be compared to the rtable from table data of the Pearson’s 
product moment and Cronbach’s alpha. The result of this assessment is explained by the 
radar plot graphs as a sequence priority improvements. The legend of the radar plot graphs 
define based on the several groups criteria such as the company types, age of workers, 
education background, job positions, marriages status, working experiences, and department 
site specific.  
Step 5: Interview 
The interviews conduct as a focus group interviews to the representative respondents of the 
supervisors and frontline workers for getting the actual informations related to an accident 
preventions or safety performance improvements at the workplaces. The summary results of 
the focus group interviews are showing in a bar graph that represent of the low, moderate, 
and high of the workers performances. 
Step 6: Observation 
Field observations have been conducted in several workplace locations such as the mine pit 
operation, hauling roads traffic, workshop, and the mine support facilities. The field 
observations are also based on the seven elements of OSH as a guidelines. The objective of 
the field observations are finding the real situation or condition of workers during working. 
The propose of the field observation form is avalable in the Appendix C. 
Step 7: Return on prevention assessment (financial) 
The return on prevention assessment is calculating using the net present value (NPV), internal 
rate of return (IRR), and net benefit-cost ratio (Net B/C ratio) in order to find the cost 
effectiveness. This assessment is using to determine the minimum standard of the money 
invest in an occupational safety and health programs at the companies.  
The elaborated to measure of the safety performance can be explained in the following detail, 
as follows. 
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4.1 Safety performance assessment 
4.1.1 Lost time injury frequency rate 
The lost time injury is defined as an occurrence that resulted in a fatality, permanent or partial 
disability or lost time from work in one day/ shift or more. The mine accidents inventory in 
this study is determined into three types of injury categories with the minor injury, serious 
injury, and fatality. The calculation of the lost time injury frequency (LTIFR) and severity 
rates (LTISR) are given an according to the accounting period relative to the total number of 
hours worked, and also become as the principle measure of safety performances of the 
company
[71]




 Number  of  lost  time  injuries   106
 Total  number  of  employee  hours  worked  
               (4.1) 
Where, The LTIFR is the number of lost time injuries multiplied one million hoursman 
worked divided the total number of hoursman worked in the same accounting time period. 
Some countries are using the BLS or OSHA, NOSA systems that used comparison number 
per 200,000 hoursman worked, in calculation of the LTIFR and LTISR, such as Australia, 
and South Africa
[66]
. However, the other countries used the ANSI system that use comparison 
number per one million hours worked, such as USA, Germany, Indonesia. The number 
1,000,000 is the equivalent to 500 full time employees at 40 hours per week for 50 weeks per 
year. 
4.1.2 Lost time injury severity rate 
The LTISR is the number of lost work days caused by injuries multiplied by one million 
hours worked divided by the number of man hours worked in the same reporting time period. 
Notes, that a fatality, minor and serious injured of person(s) has counted the same in lost time 
injury term of the LTIFR, otherwise of the LTISR in particularly of the fatal injury is counted 
by 6,000 lost work days (OSHA)
[71]




LTISR   =
 Number  of  days  lost   106
 Total  number  of  employee  hours  worked  
               (4.2) 
4.1.3 Fatality rate 
The fatality rates are usually used for comparison between countries related to the number of 
employees in all industries, to justified the safety performance indicators. The fatality rate is 
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the number of fatal injuries multiplied by one hundred thousand workers divided by the 
number of all workers in the same accounting time period. The common equation of the 
fatality rate (FtR) is defined as follows
[71]
: 
FtR   =
 Number  of  fatal  injuries   105
 Total  number  of  employees  
                   (4.3) 
4.1.4 Incident rate 
The incidence rates are usually used for comparison between companies related to the 
number of workers, to justified the safety performance indicators. The incidence rate is the 
number of serious and disabling injuries multiplied by one thousand workers divided by the 
number of all workers in the company in the same accounting time period. The common 
equation of incident rate (IR) is defined as follows
[71]
: 
IR   =
 Number  of  serious  injuries   103
 Total  number  of  employee s 
                   (4.4) 
4.1.5 Accident cost 
“Generally, the occurrence of accidents leads to numerous losses. In estimating an accident 
cost, it may not be practical to determine accurately the cost of these losses, but even 
approximate total figures will indicate that such costs could be financially damaging”
[71]
. The 
descriptions of the accident costs could be involving some activities, such as the accident 
investigation costs, delay production costs, medical treatment costs, property damage costs, 
legal costs associated with defense against claims, and the costs associated with public 
confidences. Therefore, it is necessary to be aware of the costs of accidents because this 
awareness helps in justifying the associated expenditures, manpower, etc. Generally, the 
management always aims to reduce this cost to a minimum number
[71]
. 
There are several methods used for estimating the cost of accidents. The methods use for 
calculating cost of accident are described:  
 Florczak model, the costs and causes of accidents can be illustrated with an iceberg 
(Figure 4.1). “The direct costs and causes of an accident can be compared to the tip of an 








Figure 4.1: The illustration of the accident costs
[73]  
 
 Girmaldi and Simonds Method, the insurance costs can easily be ascertained, but the 
uninsured cost must be estimated by using various ways and means
[71]
. The equation for 
estimating the accident costs, are given below: 
Accident cost = Insured costs + Uninsured costs               (4.5) 
 Optimal cost-benefit model, “this approach aims at developing a cost-effective accident 
prevention program which maximizes the injury and illness reduction within constraints of 
available funds. It may be argued here that as more funds are expended for an accident 
prevention program (OSHA), the injuries and illness costs should decrease. The intersection 
of the two curves shown in Figure 4.2 denotes the minimum total cost when the most benefit, 
in terms of reduced injury and illness costs, can be achieved for the minimum investment in 
occupational safety and health programs”
[71]
. 




Figure 4.2: Injuries/Illness versus cost
[71]
 
 OSHA method, the cost of accidents are describing of cost expenditures related to 
accidents. The cost accident is defined the direct and indirect costs, the indirect cost is not 
fixed the number of items to calculate. According the long experiences time in compensation 
accident cases, the OSHA found the cost multiplier number for calculating the indirect costs 
(Table 4.1)
[74]
. The equation for calculating the accident costs is defined as follows
[74]
: 
Cost of accident = direct cost of accident + indirect cost of accident            (4.6) 




4.2 Descriptive statistics analysis  
4.2.1 General problems 
The problems or issues in the mining industries in Indonesia are still relatively high number 
of work accidents compared with other industrial sectors as a mention of the introduction in 
Chapter 1. It is caused by the character of the mine works which are relatively hard and 
dynamic situations compare to other industries. The other problems are following: 
 Lack of knowledges of safety  
 OSH violations are always happening during work 
Direct costs (a) Cost multiplier (b) Indirect costs (c = a x b)
US $ 0 - $ 2,999 4.5 direct cost x 4.5
US $ 3,000 – $ 4,999 1.6 direct cost x 1.6
US $ 5,000 – $ 9,999 1.2 direct cost x 1.2
US $ 10,000 or more 1.1 direct cost x 1.1
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 Bad communication and information delivery to frontline workers 
 Health program not equally to all workers 
 The employment injury insurances are not covered for all employees  
 The Weakness of understanding and implementation of OSH regulations or rules at 
workplaces 
 The Weakness of safety regulations compliances 
 Lack of supervises during working, or low leadership and low commitments   
 Improperly OSH program costs  
4.2.2 Book references 
The main book references are used in the calculation of the coefficient of correlation values 
in this thesis according to the Elementary Statistics by Robert Johnson, Applied Statistics in 
occupational safety and health by Christopher A. Janicak, Economy Technique by I Nyoman 
Bujawan, Economic evaluation and Investment Decision Methods by F. J. Stermole, and also 
many sources as references related it. The most common methods in statistic analysis to 
identify of the validity and reliability tests for questionnaire are using the Pearson’s product 
moment, Spearman-Brown, and Cronbach alpha in relation to find the correlation between 
two variables. These methods shall be described as the following explanation below. Due to 
these reasons, the author used the methods to justify the new of questionnaire relationships.  
“The descriptive analysis test is used to justify the hypothesis of this study, although it has 
been appropriate to the research scale of the data and study design. The precision of the test 
results is still dependent on the research instruments”
[75]
. In this research will be used  two 
instruments of the validity and reliability test approach to justify of the questionnaire 
relationships. The instruments should fulfill the requirements of validity and reliability tests. 
The questionnaire should be related to validity and reliability relationships. “Validity and 
reliability are two important characteristics of behavioral measure and refer to as the 
psychometric properties, and also as two fundamental elements in the evaluation of a 
measurement instrument, the instrument can be conventional knowledge, skill or attitude 










Before measuring the validity and reliability tests, the sample of the respondents must be 
determined regarding to population number or employment by the Slovin’s equation. Slovin‟s 
equation to figure out the sample size to take from this study, which is written as follows: 
𝑠 =
N
1+ N . e2 
                    (4.7) 
Where, s is the number of sample, N is the total population, e is a margin of error. 
The questionnaire will be scored with the Likert scale
[13]
. “Likert scale is a psychometric 
scale commonly involved in research that employs questionnaires. It is the most widely used 
approach to scaling responses in survey research, such that the term is often used 
interchangeably with a rating scale. The five level of likerts are defined as a strongly disagree 
to strongly agree (score 1 to 5), with the mean score is three (3). After the questionnaires is 
filling completes, each item of the questions should analyze separately or in some cases item 
responses may be summed to create a score for a group of items”
[13]
.  
The questionnaires are a diagnostic or the intervention tool which can be used to evaluate the 
organization goals for safety in the company. The questionnaires are consisting the seven 
elements of OSH that used in relation to accident preventions at workplaces (Appendix A). 
The questionnaires are determined into two types of questions, the positive and negative or 
reversed. “The mixture of positive and reversed questions enables the detection of 
acquiescent bias which is the tendency to respond in an indiscriminately positive way. An 
example of such a bias could be if a person answers “strongly agree” to both question number 
1 and question number 5. All the questions are answered in the same way (five points Likert 
scale) but to be scored depending on the equationtion of the questions”
[77]
. Which questions 
are positivevely respective reversed equationted (Table 4.2). 




Strongly disagree (SD) Disagree (D) Neither agree (NA) Agree (A) Strongly agree (SA)
Score for positive questions 1 2 3 4 5
Score for reversed questions 5 4 3 2 1
Example of a positive question
Example of a reversed question
Question No. 1: Management encourage and facilitate competence workers only to follow the
Occupational Health and Safety (OHS) training and education.
Question No. 6: Management accepts excuse of workers objected work on a job if OHS requirements
and Personal Protective Equipment (PPE) is not feasible unless the supervisor states with
accountability, in accordance with the content of Article 12 point e in an Occupational Safety Act No.
1 of 1970.
Scoring options
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When calculating the results from the questionnaires, a mean score is calculated for each 
question and a respondent.   
The assessment of the Likert scale of the questionnaires is based on the respondent 
perceptions related to the seven elements of OSH. The seven elements are following of the 
training and education, personal protective equipment, preventive medical check up, 
employment injury insurance, improvement existing technology, signalization, and 
organization. The results of these assessments are justified into the radar plot graphs as a 
sequence priority improvements. The legend of the radar plot graphs define based on the 
several groups criteria such as the company types, age of workers, education background, job 
positions, marriages status, working experiences, and department site specific.  
4.2.4 Validity 
Validity refers to the accuracy of an assessment. “The validity of a measurement can be 
defined as the degree with which the measured value reflects the characteristic it is intended 
to measure. The meaning of validity is explained in several definitions, Validity determines 
whether the research truly measures that which it was intended to measure or how truthful the 
research results. Wainer and Braun in 1998 described the validity in quantitative research as 
“construct validity”. The construct is the initial concept, notion, question or hypothesis that 
determine which data is to be gathered and how it is to be gathered”
[78]
. Measurement of 
validity is defined into three categorical types, as follows:  
 “Content validity: Warrants that an overall sample of the content being measured is 
represented. Identification of the content must be accurately represented by the test items. 
A panel or grouping of content experts is typically consulted to identify a broad spectrum 
of content 
 Criterion Validity: Targets the accuracy of a measure itself. Examining criterion validity is 
demonstrated by comparing the selected measure with another valid measure 
 Construct validity: Ensures that the assessment measures the construct it claims to 
measure. Construct validity can be determined by the demonstration of comparative test 
performance results (differently groups study)  or  pre and post-testing of implementation 
of the construct (intervention study). This type of validity can also show how the measure 
relates to other measures as a defined in the construct. The validity constructs in general 
can measure the perceptions, behavior of workers, personal interest, motivations, etc.”
[79]
. 




The validity test is used to measure each questionnaire in relation to valid or not valid, and to 
know the correlation between each item of question score (variable x) and total score of 
construct (variable y). Validity test is useful to know whether the measure is valid or not 
valid. The valid means to measure the accuracy of the variables insist that greater than the 
standard value required. Validity is used to test data derived from the questionnaires, the 
validity can be proven that the list of questions in the questionnaire filled out by respondents 
is represented of the total employments or not. 
Validity test is also used to determine the feasibility of the question items in a list (construct) 
the question of defining a variable. This questionnaire is generally supportive of a particular 
group of variables. Validity test performed on each item questions (x and y variables as a 
mention above) will use Pearson’s product moment equation as a linear correlation analysis. 
“The primary purpose of linear correlation analysis is to measure the strength of a linear 
relationship between two variables. Let examine some scatter diagrams demonstrating 
different relationships between input, or independent variables, x, and output, or dependent 
variables, y. If as x increases, there is no definite shift in the values of y, we can say there is 
no correlation, or no relationship between x and y. If as x increases, there is a shift in the 
values of y, there is a correlation. The correlation is positive when y tends to increase and 
negative when y tends to decrease”
[80]
. The estimate of the correlation for each items are 
described in the following figures (Figure 4.3). 
 
Figure 4.3: Scatter diagrams of the correlation
[80]
 
“The coefficient of linear correlation r is the numerical measure of the strength of the linear 
relationship between two variables. The coefficient reflects the consistency of the effect that a 
change in one variable has on the other. The values of the linear correlation coefficient 
always provide between -1 and +1. A value of -1 it shows in a perfect negative correlation, 
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and if +1 it shows in perfect positive correlation. If as x increases in general increase in a 
value of y too, then r will be a positive value”
[80]
.  




n  𝑥 .𝑦− 𝑥 . 𝑦  
 {(n  𝑥²−( 𝑥)²}{n  𝑦²−( 𝑦)²}
                                                                   (4.8) 
Where, r is the coefficient of linear correlation, n = number of respondents, x = score item of 
question (e.g. question number 1 for all respondents), and y = total score of the respondent 
(e.g. respondent number 1 for all questions).   
The criteria of validity for each item of the questionnaire if r counted value is bigger than r table 
value, otherwise the criteria not valid if r counted value is less than r table value. Where the r table 
can be obtained in the Appendix M, with use significant level is 5% and number of 
respondents or sample of 400.  
4.2.5 Reliability 
Reliability refers to justified the assessments is consistent. The term reliability refers to the 
degree with which repeated measurements, or measurements taken under identical 
circumstances, will yield the same results. This definition assumes that the act of measuring 
does not affect the variable or characteristic of interest. Reliability is a measure of the 
randomness of the measurement process itself. In determining reliability of a measurement 
technique, we may actually make repeated measurements, or we may calculate statistically 
what is likely to happen if we were to make repeated measures, based on an analysis of the 
correlations between two variables. The meaning of reliability is also explained in several 
definitions
[79]
. “Reliability is the extent to which results are consistent over time and an 
accurate representation of the total population under study is referred to as reliability and if 
the results of a study can be reproduced under a similar methodology, then the research 
instrument is considered to be reliable”
[78]
.   
Reliability test 
“Split-half reliability is commonly used to split the test into two is using the odd-even 
strategy.  Since longer tests tend to be more reliable, and since the split-half reliability 
represents the reliability of a test only half as long as the actual test, a correction equation 
must be applied to the coefficient by the Spearman-Brown equation
[79]
.  
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The next calculation is using the Spearman-Brown equation to repeated the calculation 
according the validity test. The equation is following”
[79]
: 
𝒓𝑜𝑑𝑑  𝑒𝑣𝑒𝑛 =
2r  
(1+r)
                          (4.9) 
Where, rodd even is the coefficient of correlation odd even, r is the coefficient of correlation. 
The final step calculation is using Cronbach’s alpha equation. “Alpha is developed by Lee 
Cronbach in 1951 to provide a measure of the internal consistency of a test or scale, it is 
expressed as a number ranged of scale between 0 and 1”
[81]
. Alpha is an important concept in 
the evaluation of assessment and questionnaires
[76]
. The interpretation of alpha score is 
defined into five classes, and every score has a meaning of the correlations (Table 4.3)
[82]
. 




The coefficient of correlation of Cronbach’s alpha is defined as follows: 
𝑟𝑐𝑎 =  
k
 k−1 
 {1 −  
   Σ(s𝑒𝑣
2)   
𝑠𝑣2   









                   (4.11) 
𝑠𝑣² =





                (4.12) 
Where, rca is the coefficient of correlation of Cronbach’s alpha, that use to determine of the 
consistency of correlations (reliability test), k is number of questions, Σ(sev
²
) is the total 
variance of the score on each question, 𝑠𝑣² is the total variance of samples. 
4.3 Return on prevention 
The microeconomic valuation model of the return on prevention (ROP) or net benefit cost 
ratio is based on the return on investment (ROI) calculation. Describes the structure of 
r  cronbach alpha  score Interpretation
0.00 upto 0.20 Less reliable
0.21 upto 0.40 Little reliable
0.41 upto 0.60 Quite reliable
0.61 upto 0.80 Reliable
0.81 upto 1.00 Extremely reliable
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expenditure cost for occupational safety and health in surface coal mining companies and 
calculate of the return on prevention costs for every coal mining company selected.  
The prevention work from a qualitative and quatitative points of view, it can be measured 
using a points system. The quantitative assessment can be deduced from the difference 
between the benefits and the costs of the money invested in the occupational safety and 
health (OSH) program by a company in order to prevent accidents. The ROP can also be 
expressed as a prevention benefit cost ratio (BCR) that as suitable like a return on investment 
calculation.                      
The seven elements are becoming a basic calculation in monetary costs and benefits in 
relation to invest money in occupational healths and safety (OSH). The prevention costs are 
defined into two aspects of the category which is as a direct to personal and indirect to 
personal aspects. Direct and indirect to personal aspects are described in the following 
explanations: 
 Direct to personal aspects (4 elements) 
1. Training and education related to OSH (e.g. operational supervisory, safety officers, 
etc.) 
2. Personal protective equipment (e.g. safety shoes, goggles, helmet, etc.) 
3. Medical check-up (e.g. first entry and preventive check up) 
4. Employment injury insurance (e.g. Jamsostek, etc.). 
 Indirect to personal aspects (3 elements) 
5. Improvement existing technology (e.g. mine or hauling road development and 
maintenance, widening, conventional haul truck change to crushing & conveying 
system (optional), etc.) 
6. Signalization (e.g. safety sign, traffic safety sign, warning alarm, etc.) 
7. Organizational budgets (e.g. OSH Budget, information, commitment, safety campaign, 
etc.). 
The expectations of the prevention benefits regarding to invest by money in occupational 
safety and health in surface coal mining companies are described as follows: 
 Direct to personal aspects (4 elements) 
1. Added value generates by improvement of employees motivation and satisfaction 
2. Accident avoidance to workers at workplaces (e.g.cost savings) 
3. Added value generates by sustaining focus on target goals  
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4. Provide secure and comfort feelings to the workers when doing the jobs. 
 Indirect to personal aspects (3 elements) 
5. Added value generates by the increase of productions and reduction of time spent for 
disruptions 
6. Increase hazard awareness 
7. Added value generates by increase the innovations and corporate images. 
The microeconomic analysis will be explained in the following calculation of the time value 
of money, net present value, internal rate of return, payback period, and benefit cost ratio in 
relation to justify the prevention works by companies. In general, the OSH budget programs 
of the companies are involved only four elements of the training and education, personal 
protective equipment, signalization, and organization. The preventive medical check up, 
employment injury insurance, and improve existing technology are separated programs.   
4.3.1 Time value of money 
“Time value of money (TVM) is the concept that the value of money, in fact that the one 
dollar in hand today has greater value than a dollar at some future time because a dollar in 
hand today can be put to work now in a bank account or other investments to accure interest, 
or return on investment”
[83]
. In other words, the value of money will decrease in the following 
time, “...because more reason such as inflation, risk, and cost of money”
[84]
. 
The several basic common terms used in the time value of money calculations are as a 
discount rate or interest, present value, future value, and cash flow.  
 Discount, “discount is generaly considered to be synonymous with the present worth in 
economic evaluation work”
[83]
. or “Interest is the money paid for the use of borrowed 
money or the return on invested capital”
[84]
 
 Present value (PV), present value is value of money at the present time, with time zero  
 Future value (FV), future value is value of money at some time in the future 




There are many applications of the time value of money in accounting of the project or 
investment in relation to know the benefits.  
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}                                               (4.13) 
Where, FV is future value, r is interest or discounted rate, and t is time accounting period.                                
4.3.2 Net present value (NPV) 
“The NPV is the cummulative present worth of positive and negative investment cash flow 
using a specified discount rate to handle the time value of money. In general, the discount 
rate represent the minimum acceptable investment discounted cash flow rate of return 
(DCFROR)”
[83]
. An invesment should be accepted when the NPV is greater than zero 
(satisfactory investment). The NPV is sensitive of the reliability of future cash inflows that an 
investment or project will give the profit. NPV is used in a capital budgeting to analyze the 
profitability of an investment or project, or the NPV is the difference between the present 
value of cash inflows and the present value of cash outflows
[87]









− Co                            (4.14) 
Where, NPV is net present value, T is the total time periods of investment, t is the time 
accounting period, r is the interest or the discount rate, Ct is the cash of income or receive, 
and Co is cost of capital investment at the beginning time (t = 0).   
or NPV can be defined as follows: 









                    (4.15) 
or  
NPV =  {(
PV t  inflows
 1+r t
+





                (4.16) 
Where, Ct inflows is the cash inflows in the time of years accounted (positive), Ct outflows is the 
cash of outflows in the time accounting period (negative), PVt inflows is Present value incomes 
in the time accounting period, PVt outflows is Present value expenses in the time accounting 
period. 
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The equation 4.16 will be used in the calculation of the NPV. The NPV criterias can see in 
the following Table 4.4. 




In addition to the equation, net present value can often be calculated using tables, and 
spreadsheets such as an Excel software.  
4.3.3 Internal rate of return (IRR) 
“The IRR is the interest rate that, when applied to the NPV equation, gives an NPV of zero. 
In other words, it is the interest rate where the sum of the discounted cash flows equals the 
initial investment”
[90]
. The IRR is also used to evaluate the project investment of the 
company, when the IRR value of a new project exceeds a company‟s expectation rate of 
return, so the project is accepted, otherwise when not exceeds than zero is rejected. The IRR 
equation is defined in an equation 4.17. The IRR can be found with the trial and error 
processing until the NPV is equal zero or it can say the break even point (BEP). 
The internal rate of return (IRR) is a discounted rate which the net present value (NPV) of the 
the cash flows (both positive and negative) from the project or  investment equal to zero. In 
other words, the investment in an accounting certain time period will give a balance between 
the expenditures and incomes. “This equilibrium will occur with the interest rate of return 
specified. Interest rate leads to a balance between expenses and incomes in an accounting 
certain time period that it is called the internal rate of return (IRR). The IRR is an interest rate 
of income that resulting NPV of the investment equal to zero”
[86]
. 
The IRR calculation is a little bit more complex than other capital budgeting evaluation 
techniques. The calculation process to find the IRR value should be doing trial and error until 
the NPV is equal to zero. 
The IRR can be used to analysis and evaluate a new project or investment of the company, 
when the IRR exceeds a company‟s required rate of return, that project is accepted. If IRR 
falls below the required rate of return, the project should be rejected. 
NPV criteria of investment Explanation
NPV = 0 achieve the same return as the alternative investment (the project is BEP).
NPV > 0
in comparison to alternative investment, achieve a capital increase (profit,
acceptable).
NPV < 0
achieve a worse return than the alternative investment and capital expenditure
may not be recovered (not profit, rejected).
Chapter 4. Methodology to prevent accidents  
80 
 





− Co = 0              (4.17) 
4.3.4 Payback period (PP) 
“Payback period (or payout period) is the time required for positive project cash flow to 
recover negative project cash flow from the acquisition and/or development years. Payback 
can be calculated either from the start of a project or from the start of production. For the 
calculation of payback period, positive cash flow is generally considered to flow uniformly 
during a year rather than at end, middle or beginning of a year”
[83]
. “In the contact of the 
payback method, the period is determined that is needed to get the invested capital back via 
the repayments. The investment with shortest payback period is the most advantageous 
option”
[89]




Payback period  PP =
𝐼𝑛𝑖𝑡𝑖𝑎𝑙  𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡
𝐶𝑎𝑠𝑕  𝑖𝑛𝑓𝑙𝑜𝑤  𝑝𝑒𝑟  𝑎𝑐𝑐𝑜𝑢𝑛𝑡  𝑝𝑒𝑟𝑖𝑜𝑑
              (4.18) 
When cash inflows are uneven, the calculation of the cumulative net cash flow for each 
period and then use the following equation for payback period
[86]
: 
𝑃𝑎𝑦𝑏𝑎𝑐𝑘 𝑝𝑒𝑟𝑖𝑜𝑑  𝑃𝑃 = 𝐴 +   
𝐵
𝐶
                                           (4.19) 
Where, A is the last period with a negative cumulative cash flow, B is the absolute value of 
cumulative cash flow at the end of the period A, and C is the total cash flow during the period 
after A. 
4.3.5 Net benefit-cost (Net B/C) 
“The benefit-cost ratio (Net B/C) is commonly used in economic analysis in the company, it 
can be defined as a compared the total capitalized benefits divided to total capitalized costs, 
where the capitalized costs and benefits can be expressed either as discounted (presen value) 
or recurring (annual) amounts”
[91]
. The B/C ratio greater than 1.0 indicates satisfactory 
project investment, the B/C ratio equal to 1.0 indicates break even economics investment, and 
the B/C ratio less than 1.0 indicates unsatisfactory project investment
[83]
. In other words, “the 
benefit cost ratio (B/C ratio) or the net benefit cost ratio (Net B/C ratio) is also defined 
between the present worth positive cash flow divided to the absolut value (becomes positive 
value) of the present worth negative cash flow”
[83]
. The net B/C ratio in this study is used the 
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discounted rate for calculation, or in other words are expressed as a return on prevention 
(ROP). The benefit cost ratio is expressed from the return on investment (ROI) assessment.  
The ROI is the one of the key methods used to quatify the level of sucsess achieved in a 
business sector
[92]
. The ROI calculation is determined comparison between the investment 
benefits divided to the investment costs. The ROI result can be expressed as in a percentage 
or a ratio. 




𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡  𝑝𝑟𝑜𝑓𝑖𝑡 −𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡  𝑐𝑜𝑠𝑡
𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡  𝑐𝑜𝑠𝑡
𝑥 100%               (4.20) 
























  x 100%
𝑇
𝑡=1
                (4.21)                                         
Where, Benefitst are refresented of benefits of the seven elements of OSH, and Costst are also 





5. Case studies to surface coal mine companies  
5.1 Application of the methodology 
According to develop of the methodology as a mention in Chapter 3, the application will 
assess according to the number of employees in the company, as follows:  
5.1.1 Sampling 
Slovin’s equation will find out the sample size from the population, for example the number 
of employees of Adaro Indonesia in 2012 is 23,555. The calculation steps are defined as 
follows: 
Step 1: Figure out the confidence level first, for example the confidence level is 95%, and the 
margin of error is 5% with the total 100%. The better accuracy is  a highest number of 
confident level, so the margin of error will become a lowest number. 
Step 2: Put in the data into the equation (equation (4.7)). 
𝑠 =
23,555





Step 3: The final answer does not use in a fraction number of a person, the number 393.32 is 
equal 394 employees. This study will use approximately of 400 employees in the survey of 
the questionnaire. The calculation results of the sample size can see in the Appendix L. 
5.1.2 Validity test calculation 
The calculation steps to define the coefficient of correlation are used the Excel software 
program (Appendix M). For example, with the number of respondents (n) are 10, and quiz 
also 10, see Table 5.1. The result of the coefficient of correlation values is calculated as 
follows (e.g. =correl(B4:B13;L4:L13) = 0.884) show in Table 5.1. The values of rtable is 
0.632, with n is 10 and significant level is 5% or can write as (5%, 10). 
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Table 5.1: The coefficient of correlation (r) calculated using the Excel software  
 
The calculation can also use menu chart in the Excel with sequence steps. The first step is 
opened data in menu, toolbar, choose data analysis, and then choose correlation, and next 
input range of the data as can see in Figure 5.1. The result of r values can see in Table 5.2. 
 
Figure 5.1: The correlation values calculated using the Excel software 
Table 5.2: The r calculated using the Excel software 
 
1 2 3 4 5 6 7 8 9 10
1 3 4 3 3 2 4 4 3 4 4 34
2 4 3 4 3 4 3 3 3 3 4 34
3 2 2 3 1 2 2 1 2 1 2 18
4 2 2 2 2 3 1 1 2 2 3 20
5 4 3 3 4 3 3 4 4 3 4 35
6 3 3 4 3 4 3 4 4 3 4 35
7 4 4 4 3 3 3 3 4 4 3 35
8 2 2 2 1 3 2 2 2 1 2 19
9 4 3 3 4 4 2 4 4 4 2 34
10 3 3 3 4 4 3 3 3 3 3 32
r count 0.884  0.849  0.722  0.878  0.454    0.739  0.913  0.901  0.904  0.643  
r table 0.632  0.632  0.632  0.632  0.632    0.632  0.632  0.632  0.632  0.632  
Result valid valid valid valid not valid valid valid valid valid valid
Respondent (n)
Number questions (x ) 
Total score (y )
score answered of each question
1 2 3 4 5 6 7 8 9 10 Total
1 1
2 0.705 1
3 0.671 0.633 1
4 0.805 0.637 0.424 1
5 0.450 0.038 0.344 0.546 1
6 0.512 0.821 0.607 0.487 -0.033 1
7 0.753 0.742 0.516 0.801 0.376 0.726 1
8 0.855 0.705 0.671 0.805 0.450 0.512 0.859 1
9 0.805 0.902 0.557 0.828 0.298 0.604 0.801 0.805 1
10 0.420 0.533 0.499 0.469 0.129 0.662 0.541 0.420 0.469 1
Total 0.884 0.849 0.722 0.878 0.454 0.739 0.913 0.901 0.904 0.643 1
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To prove the Pearson’s product moment equation, it will take the question number one from 
Table 5.1 above. The question number one is used, for example calculation in relation to find 
the coefficient of correlation r value (Table 5.3).  
Table 5.3: The r calculated using the question number one 
 
with n = 10, calculating r using equation 4.8. 
𝒓 =
n  xy −   x.  y 
 {(n  x² − ( x)²}{n  y² − ( y)²}
=
 10 ∗ 969 − (31 ∗ 296) 





= 𝟎. 𝟖𝟖𝟒 
The result is valid because the value of rcount = 0.884 is bigger than rtable = 0.632. Furthermore, 
the other r values can be calculated in the same way. 
According to a Table 5.1 above, the result of the validity test for item question number 5 is 
not valid or fail, and the next step calculation is used the valid data only, and used the split 
half reliability or odd and even test by the Spearman-Brown equation.  
5.1.3 Reliability test calculation 
Split-half reliability is commonly used to split the test into two parts or using the odd-even 
strategy to find the coefficient correlation. The next calculation is used the Spearman-Brown 
equation (equation 4.9) to repeated the calculation according the validity test.  
According to results of rcount in Table 5.1 above, the item question number 5 is not valid or 
fail (will be removed or discharged), and the next calculation uses the valid data only 
Respondent (n) x x² y y² x.y
1 3 9 34 1,156              102
2 4 16 34 1,156              136
3 2 4 18 324                 36
4 2 4 20 400                 40
5 4 16 35 1,225              140
6 3 9 35 1,225              105
7 4 16 35 1,225              140
8 2 4 19 361                 38
9 4 16 34 1,156              136
10 3 9 32 1,024              96
Total (∑) 31 103 296 9,252              969
Σx=31 Σx²=103 Σy=296 Σy²=9,252 Σx.y=969
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(number of question become of nine items), as the following steps below (Table 5.4), without 
question number 5.  
Table 5.4: Discharged the question no 5 (not valid) 
 
The total questions are remained of the nine questions, because the question number 5 is 
removed, then sorted or sequenced it from question number 1 up to 9, as shown in Table 5.5. 
Table 5.5: Sequencing of questions from 1 to 9 
 
Furthermore, the item of questions is sequenced by split half or odd and even position in 
order to find the coefficient of correlation rodd even. The calculating rodd even is using the 
equation the Spearman-Brown or equation (4.9), as follows (Table 5.6):     
1 2 3 4 6 7 8 9 10
1 3 4 3 3 4 4 3 4 4 34
2 4 3 4 3 3 3 3 3 4 34
3 2 2 3 1 2 1 2 1 2 18
4 2 2 2 2 1 1 2 2 3 20
5 4 3 3 4 3 4 4 3 4 35
6 3 3 4 3 3 4 4 3 4 35
7 4 4 4 3 3 3 4 4 3 35
8 2 2 2 1 2 2 2 1 2 19
9 4 3 3 4 2 4 4 4 2 34
10 3 3 3 4 3 3 3 3 3 32
r count 0.884 0.849 0.722 0.878 0.739 0.913 0.901 0.904 0.643
r table 0.632  0.632  0.632  0.632  0.632    0.632  0.632  0.632  0.632  
Result valid valid valid valid valid valid valid valid valid
score answered of each question
Respondent (n)
Number questions (x ) 
Total score (y )
1 2 3 4 5 6 7 8 9
1 3 4 3 3 4 4 3 4 4
2 4 3 4 3 3 3 3 3 4
3 2 2 3 1 2 1 2 1 2
4 2 2 2 2 1 1 2 2 3
5 4 3 3 4 3 4 4 3 4
6 3 3 4 3 3 4 4 3 4
7 4 4 4 3 3 3 4 4 3
8 2 2 2 1 2 2 2 1 2
9 4 3 3 4 2 4 4 4 2
10 3 3 3 4 3 3 3 3 3
Respondent (n)
Number questions (x ) 
score answered of each question
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Table 5.6: The odd even or split half questions   
 
Where, n=10, ∑x = 150, ∑x²= 2,356, and ∑y = 114, ∑y²= 1,434, ∑x.y = 1,814,   
∑x.∑y = 150 x 114 = 17,100, (∑x)² = 150² = 22,500,  
(∑y)² = 114² = 12,996. 
The coefficient of correlation r calculating using the equation 4.8, as following:   
𝑟 =
n  xy −   x.  y 
 {(n  x² − ( x)²}{n  y² − ( y)²}
=
 10 ∗ 1,814 −  150 ∗ 114 








= 𝟎. 𝟖𝟕𝟏 
Then calculate the coefficient of coreelation odd even (rodd even) according equation 4.9: 









 = 0.931 
roe count = 0.931 is bigger than rtable = 0.632, so it is valid too.  
The final step calculation is used the Cronbach’s alpha equation. The coefficient of 
correlation of Cronbach’s alpha (rca) is calculated by the Excel software, the result can see in 
Table 5.7.  The reliability test of the Cronbach’s alpha assessment is only used the valid 
score of the questions, the question number of five (5) is removed.  
1 3 5 7 9 2 4 6 8
1 3 3 4 3 4 17 289 4 3 4 4 15 225 255
2 4 4 3 3 4 18 324 3 3 3 3 12 144 216
3 2 3 2 2 2 11 121 2 1 1 1 5 25 55
4 2 2 1 2 3 10 100 2 2 1 2 7 49 70
5 4 3 3 4 4 18 324 3 4 4 3 14 196 252
6 3 4 3 4 4 18 324 3 3 4 3 13 169 234
7 4 4 3 4 3 18 324 4 3 3 4 14 196 252
8 2 2 2 2 2 10 100 2 1 2 1 6 36 60
9 4 3 2 4 2 15 225 3 4 4 4 15 225 225
10 3 3 3 3 3 15 225 3 4 3 3 13 169 195
150 2,356  114 1,434   1,814   
y y
2 x.y
Total (Σ) Total (Σ)
score answered score answered 
Odd questions (x ) 
x x
2
Even questions (y) 
Respondent (n)
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Table 5.7: The coefficient of correlation of the Cronbach alpha (rca) 
 
The calculation using the equation is described as the following explanation below. The 
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) = 1,024+900+256+289+1,024+961+1,024+256+900+784 = 7,418 
𝑠𝑒𝑣 ² =














= 𝟎. 𝟕𝟔𝟕 
Furthermore, the equation can be used for the other variances of each question. The total or 
cumulative variance scores of each question are  𝑠𝑒𝑣
2 =  𝟖. 𝟏𝟏 (Table 5.7). The calculation of 
the total variance of sample (sv
2
) can be calculated using the total number of ∑(yi
2
) = 7,418 
and (∑yi)
2
  = 264
2
 (see Table 3.10) as follows : 
𝑠𝑣² =
  (yi²) −  













= 𝟒𝟗. 𝟖𝟐 
The last step is calculated of the r cronbach alpha (rca) as follows: 
𝑟𝑐𝑎  = {
k
 k − 1 
 1 −  
   Σ 𝑠𝑒𝑣
2    
 𝑠𝑣2 
 = 0.94 
1 2 3 4 6 7 8 9 10
1 3 4 3 3 4 4 3 4 4 32 1,024               
2 4 3 4 3 3 3 3 3 4 30 900                  
3 2 2 3 1 2 1 2 1 2 16 256                  
4 2 2 2 2 1 1 2 2 3 17 289                  
5 4 3 3 4 3 4 4 3 4 32 1,024               
6 3 3 4 3 3 4 4 3 4 31 961                  
7 4 4 4 3 3 3 4 4 3 32 1,024               
8 2 2 2 1 2 2 2 1 2 16 256                  
9 4 3 3 4 2 4 4 4 2 30 900                  
10 3 3 3 4 3 3 3 3 3 28 784                  
∑(x i) 31 29 31 28 26 29 31 28 31 264 7,418               
∑(x i
2
) 103 89 101 90 74 97 103 90 103
(s ev
2





) = (s v
2





r  cronbach alpha , r ca  = 0.94
Respondent (n) Total score (y i )
 Number of question (x i)
score answered of each question
Chapter 5. Case studies 
88 
 
rca =  
9
 9−1 
  1 −  
 8.11   
49.82
 = 1.125 𝑥  0.8372 = 𝟎. 𝟗𝟒𝟐 ≈ 𝟎. 𝟗𝟒 
The value of the coefficient correlation of cronbach alpha (rca) above is extremely reliable 
according to Table 5.8. The rca value is the final step of the validity and reliability tests of the 
questionnaire. 
5.1.4 Return on prevention 
The return on prevention (ROP) is a based assessment of the return on investment (ROI). The 
ROP can also be expressed as a prevention benefit cost ratio (BCR). The calculation of the 
return on prevention can see as follows:                      
5.1.4.1 Time Value of Money 
The value of money is not equal in time to time: 
In amount of money US $ 1,000 in 01.01.2013 is not equal (≠) US $ 1,000 in 01.01.2014. 
5.1.4.2 Net Present Value (NPV) 
The application of the net present value is expressed as an example, there is a small scale of 
mining project with the investment of US $ 100,000 in the first time with discount rate is 
15%. With assume this project will give the profit US $ 150,000 in the next year. The 
calculation is used equation (4.14), as follows: 












   
NPV = US $ 130,434.78 – US $ 100,000 = US $ 30,434.78 
The project is profit with NPV is bigger than zero (accepted). 
5.1.4.3 Internal Rate of Return (IRR) 
The calculation of the IRR is assumed for a project in mining industry, for example: there is a 
small scale of mining project with the investment in machine of US $ 300,000. To assume 
this project only three years, it is expected to generate the profit US $ 150,000 during those 
years, and the finally the machine can sell for scrap after using for about US $ 10,000. Using 
IRR, the mining company can determine whether the machine purchase is a better use of its 
cash than invest options, which return about 10% from the bank. The calculation of IRR is 
using equation (4.17), as follows: 
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0 =    
Ct  
 1+r t



















    
NPV = US $ 300,000 – US $ 300,000 = US $ 0, so the investment of IRR is 24.31% that 
make the present values of the investment cash flows is equal zero. The company will get a 
return form purchase the machine of 0.2431185 or 24.31185%, and greater than 10% return 
from the bank offers or required, see the calculation by the Excel software (Table 5.8).    
Table 5.8: The IRR value when NPV is equal zero 
 
5.1.4.4 Payback Period (PP)  
The calculation of the payback period is also assumed for a project in mining industry, for 
example:  
The mining company is planning to take a project requiring the initial investment of US $ 
1,000,000. The project is expected to generate of profit US $ 25,000 per year for 5 years. The 
payback period is calculated using equation (4.18), as follows: 
Payback period  PP =
𝑈𝑆 $ 1,000,000
𝑈𝑆 $ 25,000
= 4 𝑦𝑒𝑎𝑟𝑠 
The PP of this investment is only 4 years, and after 4 years the profit will be considered, or 
when cash inflows are uneven, the calculation of the cumulative net cash flow for each 
period. For example, the small mining company is planning to take project requiring initial 
investment of US $ 500,000, it is expected to generate profits US $100,000 in the first of the 
year, US $200,000 in the second of the year, US $ 150,000 in the third of the year, US $ 
100,000 in the fourth of the year, US $100,000 in the fifth the year. The payback period in 
this project will calculate using the equation (4.19) in a Table 5.9, as follows. 
Machine invest Profit Cash flow Discount factor (r) Present value
0 (300,000)             (300,000)   1.0000                       (300,000)            
1 150,000    150,000    0.8044                       120,664             
2 150,000    150,000    0.6471                       97,066               
3 150,000    150,000    0.5205                       78,082               
4 10,000      10,000      0.4187                       4,187                 
NPV = (0)                       
IRR = 0.2431185         
US $
Year (t )
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Table 5.9: The payback period calculation 
 
𝑃𝑎𝑦𝑏𝑎𝑐𝑘 𝑝𝑒𝑟𝑖𝑜𝑑  𝑃𝑃 = 𝐴 +   
𝐵
𝐶
  = 3 +  
50,000
100,000
 = 3 + 0.5 = 3.5 𝑦𝑒𝑎𝑟𝑠 
The PP will achieve in 3.5 years of the investment time period. On one condition, accepted if 
the PP of the project is less than the target of the payback period. 
5.1.4.5 Net Benefit-Cost (Net B/C) 
The net benefit-cost ratio (Net B/C) is based on the return on investment equationted, the 
calculation is as follows. For example, the small mining company is planning to buy personal 
protective equipments for all workers in relation to fulfill the requirement of the project with 
an initial investment of US $ 300,000 in the first of the year, US $ 200,000 in the second of 
the year, and US $ 50,000 in the third of the year, the company is expected to generate profits 
US $200,000 in the first of the year, US $ 250,000 in the second of the year, US $ 200,000 in 
the third of the year, and US $ 150,000 in the fourth of the year with discounted rate is 10%. 


















 x 100%     
The total present value (PV) outflows discounted rates (PPE invests or costs) are                 
US $ - 523,140, and  the total present value (PV) in flows discounted rates (benefits) are      
US $ 641,145 (Table 5.10). The net B/C ratio value is 1.2256 or 22.56%. This ratio value is  
greater than 1.0, it means the project is accepted or profit. 
Cash flow Cummulative cash flows
0 (500,000)          (500,000)                                  
1 100,000           (400,000)                                  
2 200,000           (200,000)                                  
3 150,000           (50,000)                                    
4 100,000           50,000                                     
5 100,000           150,000                                   
Year (t )
US $
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Table 5.10: The net benefit cost ratio 
 
5.2 Contract generation of the coal mining companies 
The coal mining contract in Indonesia as known as a coal mining contract of work (CCOW) 
which have been there three generations of the agreement contract. Namely the first 
generation was established from 1981-1993, the secondly from 1993-1996, and the third 
generation from 1996 to 1997. Furthermore, the government will give a chance to entering 
the fourth generation of the CCOWs according to many applicants interested from domestic 
and also foreign companies to invest in the coal mining sector
[93]
.  
According to an explanation above, the Adaro Indonesia, Berau Coal, and Kaltim Prima Coal 
are involved in the first mining contract generation, and the Trubaindo Coal Mining is 
involved as the second mining contract generation as suitable with the signed of the coal 
mining contracts. Adaro Indonesia was signed of the coal mine contract of work in November 
16
th
, 1982, Berau coal signed in April 26
th
, 1983, Trubaindo Coal Mining signed in August 
15
th
, 1994, and Kaltim Prima Coal signed in April 8
th
, 1982. All the coal mining contract of 
works made with the Indonesian government, that represented by the owned state coal mining 
company (e.g. Tambang Batubara Bukit Asam), with a contract period of 30 years
[94]
. The 
mining concession areas of the four surface coal mining companies are located in Kalimantan 
(Borneo) island, involving between three provinces, that is a South Kalimantan, Central 
Kalimantan, and East Kalimantan provinces. Furthermore, the detail of the brief information 
of the four surface coal mining companies can be seen in the Appendix V. 
5.3 Respondents distribution and OSH cost of the seven basic elements 
5.3.1 Respondents distribution 
The respondent distributions were defined of 400 workers as the volunteers sampling for each 
company, with total 1,600 workers. The distribution of the four companies show in the Pie 
PPE invest Benefits Cummulative cash flows Discount factor (r) PV out flows PV in flows
0 (300,000)             (300,000)                              1.0000                      (300,000)            -                    
1 (200,000)             200,000     -                                           0.9091                      (181,818)            181,818        
2 (50,000)               250,000     200,000                               0.8264                      (41,322)              206,612        
3 200,000     200,000                               0.7513                      -                         150,263        
4 150,000     150,000                               0.6830                      -                         102,452        
Total (523,140)            641,145        
Net B/C ratio 1.2256
Net B/C (%) 22.56            
Year (t )
US $
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charts regarding to the age of respondents, education backgrounds, marriage status, job 
professions, work experiences, and type of mine companies (Figure 5.2 to 5.5). 
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Figure 5.5: Respondents distribution of Kaltim Prima Coal 
According to the respondents distribution above, only the KPC has joined in mined 
operations directly. The respondent sampling processes are defined according to the number 
of employees in 2012. The investigation or survey processes are divided into three type of 
assessments through the delivery of the questionnaires, focus group interviews, and 
observations directly. The content of the questionnaires is explained in the Appendix A. The 
respondent description of the surveys or investigations are determined into six group 
characteristics such as the age of workers, education backgrounds, marriages status, job 
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figures 5.2 to 5.5 above. The respondents were sampling number of 400 workers each 
company according to the Slovin equation 4.7 in Chapter 4. Distribution of respondents are 
provided by the management of the company who will be joined as the volunteers to fill in a 
questionnaire given.  
5.3.2 OSH costs of the seven basic elements 
The seven OSH elements are as a basic in the calculation of the microeconomic analysis 
approaches. The OSH costs are based on the work and budget plan and information data 
reported by the companies. In general the OSH cost programs consist only four elements of 
the training and education (TE), personal protective equipment (PPE), signalization, and 
organization. The other three elements are separated of the preventive medical check up 
(PMCU), employment injury insurance (EII), and improvement existing technology (IET). In 
this study is assumed that the cost of PMCU and EII are fully paid (100%) for all employees 
of the companies. The IET costs are concerned in the hauling roads development and 
maintenance of the companies. The periodic of time for microeconomic valuation is assumed 
start from the first of the year, discounted rate varies from 5%, 10%, 12%, 15%, and 20%, 
and the benefits assumed start in third and fifth years. The results of the calculations for each 
surface coal mining company shall be compared to each others. The processing of data 
obtained from the companies are described as follows in Table 5.11 up to 5.14. 
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Table 5.11: Processing data obtained from Adaro Indonesia 
 
According to the Table 5.11 above shown that the seven basic element costs are decreasing 
compared to the mine accident costs which are almost the same in the following years.   
Table 5.12: Processing data obtained from Berau Coal 
 
2008 2009 2010 2011 2012
TE 127,348              255,107             213,388              163,896              259,743              
PPE 249,258              543,591             516,233              563,021              1,003,282           
PMCU 579,288              602,777             982,944              526,607              547,500              
EII 547,145              820,000             1,169,536           1,255,971           1,666,281           
IET 13,328,764          10,291,225         6,983,712           4,452,233           4,443,592           
Signalization 74,908                201,766             284,357              164,010              277,586              
Organization 41,301                112,551             190,698              301,669              481,291              
Total 14,948,012          12,827,017         10,340,868         7,427,407           8,679,275           
Minor 4                         10                      7                        7                        3                         
Serious 10                       13                      6                        11                      12                       
Fatal -                          -                         2                        1                        3                         
Total 14                       23                      15                      19                      18                       
Direct 1,781,224           1,920,647          1,465,121           1,611,633           1,772,796           
Indirect 1,959,346           2,112,712          1,611,633           1,772,796           1,950,076           
Total 3,740,570           4,033,359          3,076,754           3,384,430           3,722,872           
Operator 479                     492                    672                    820                    975                     
Contractors 8,271                  10,779               13,141                16,825                17,734                
Total plan 8,750                  11,271               13,813                17,645                18,709                
Operator (%) 5.47                    4.37                   4.86                   4.65                   5.21                    
Actual 11,949                13,619               16,282                20,461                23,555                
Achievement (%) 136.56                120.83               117.87                115.96                125.90                
Plan 38,000,000 42,000,000 45,000,000 45,000,000 45,000,000
Actual 38,000,000          40,500,000         42,000,000         47,667,446         47,186,828          
Achievement (%) 100.00                96.43                 93.33                 105.93                104.86                
313,417,393        528,761,741       425,538,486       506,279,794       536,419,669        
1,242,304,532     2,539,672,800    2,315,998,529    2,929,579,028    3,588,950,637     
102,689,619        386,541,363       243,151,411       406,196,121       483,016,898        
8.27                    15.22                 10.50                 13.87                 13.46                  
Net Profit (US $)
Net profit margin (%)
Cost of mine accidents (US $):
Number of employees:
Coal production (tons):




7 element costs (US $):
Number of mine accidents:
2008 2009 2010 2011 2012
TE 500,000              431,227             211,000              644,148              1,344,031           
PPE 147,000              213,666             573,128              627,069              847,287              
PMCU 467,561              569,861             620,558              696,786              256,070              
EII 237,009              308,930             418,690              512,830              460,097              
IET 3,000,000           3,500,000          6,132,450           6,132,450           4,979,267           
Signalization 63,000                91,571               245,626              268,744              363,123              
Organization 210,000              305,237             818,755              895,813              1,210,411           
Total 4,624,570           5,420,492          9,020,206           9,777,839           9,460,286           
Minor 2                         1                        1                        1                        2                         
Serious 1                         -                         1                        3                        2                         
Fatal 1                         -                         -                         4                        -                          
Total 4                         1                        2                        8                        4                         
Direct 820,483              243,044             474,325              500,000              500,000              
Indirect 902,531              267,348             521,758              550,000              550,000              
Total 1,723,014           510,392             996,083              1,050,000           1,050,000           
Operator 584                     640                    752                    825                    1,163                  
Contractors 3,300                  5,414                 6,172                 8,659                 10,814                
Total plan 3,884                  6,054                 6,924                 9,484                 11,977                
Operator (%) 15.04                  10.57                 10.86                 8.70                   9.71                    
Actual 5,615                  7,218                 8,796                 10,113                12,188                
Achievement (%) 144.57                119.23               127.04                106.63                101.76                
Plan 14,134,600          14,774,000         16,857,700         20,362,400         23,500,000          
Actual 12,924,990          14,336,892         17,382,639         19,443,357         21,012,535          
Achievement (%) 91.44                  97.04                 103.11                95.49                 89.42                  
25,409,000          30,115,000         38,363,000         107,506,000       175,944,000        
566,855,000        1,028,607,000    815,504,000       1,400,246,000    2,089,223,000     
65,169,000          232,160,000       83,932,000         227,719,000       345,032,000        
11.50                  22.57                 10.29                 16.26                 16.51                  
7 element costs (US $):
Number of mine accidents:
Cost of mine accidents (US $):
Number of employees:
Coal production (tons):
Production cost (US $)
Revenue (US $)
Net Profit (US $)
Net profit margin (%)
Subject Item
Berau Coal
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According to the Table 5.12 above shown that the seven element costs are increasing 
compared to the mine accident costs which are decreasing in the following years.   
Table 5.13: Processing data obtained from Trubaindo Coal Mining 
 
According to the Table 5.13 above that shown that the seven element and the mine accident 
costs are decreasing in the following years.   
2008 2009 2010 2011 2012
TE 45,668                1,376,390          310,710              168,972              367,640              
PPE 51,218                106,386             142,652              140,969              467,204              
PMCU 49,052                106,386             142,652              140,970              622,938              
EII 63,642                130,611             225,917              247,665              394,990              
IET 12,162,192          17,992,000         25,600,486         15,931,712         974,040              
Signalization 9,433                  53,193               71,326                70,485                311,469              
Organization 35,845                265,966             356,630              352,424              1,713,080           
Total 12,417,050          20,030,933         26,850,373         17,053,197         4,851,361           
Minor 1                         8                        5                        1                        1                         
Serious 2                         1                        3                        -                         4                         
Fatal 1                         -                         1                        1                        2                         
Total 4                         9                        9                        2                        7                         
Direct 1,623,389           677,884             609,123              850,536              1,122,341           
Indirect 1,785,728           745,672             670,035              935,590              1,234,575           
Total 3,409,117           1,423,556          1,279,158           1,786,126           2,356,916           
Operator 581                     634                    654                    661                    692                     
Contractors 1,295                  1,929                 2,981                 3,626                 5,091                  
Total plan 1,876                  2,563                 3,635                 4,287                 5,783                  
Operator (%) 30.97                  24.74                 17.99                 15.42                 11.97                  
Actual 1,935                  2,550                 3,645                 4,345                 5,863                  
Achievement (%) 103.14                99.49                 100.28                101.35                101.38                
Plan 5,167,000           5,065,000          6,000,000           6,000,000           6,500,000           
Actual 4,544,935           5,183,618          5,544,568           7,020,886           8,297,705           
Achievement (%) 87.96                  102.34               92.41                 117.01                127.66                
40,122,307          39,683,215         47,059,467         57,015,090         64,666,552          
354,952,022        392,731,651       438,480,000       549,816,060       772,958,391        
54,758,471          60,725,849         61,945,255         83,890,061         106,782,656        
15.43                  15.46                 14.13                 15.26                 13.81                  
Coal production (tons):
Production cost (US $)
Revenue (US $)
Net Profit (US $)
Net profit margin (%)
Trubaindo Coal Mining
7 element costs (US $):
Number of mine accidents:
Cost of mine accidents (US $):
Number of employees:
Subject Item
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Table 5.14: Processing data obtained from Kaltim Prima Coal 
 
According to the Table 5.14 above shown that the seven element costs are increasing 
compared to the mine accident costs which are almost the same in the following years. 
 
2008 2009 2010 2011 2012
TE 660,366              763,122             986,548              836,466              844,633              
PPE 2,255,543           2,577,237          3,313,140           4,283,037           3,712,285           
PMCU 1,732,585           1,864,545          1,944,438           2,188,606           2,436,165           
EII 2,037,928           2,629,250          3,060,673           3,826,724           3,409,339           
IET 2,216,804           2,165,124          2,321,135           3,576,854           2,478,990           
Signalization 347,007              396,498             509,714              658,929              571,121              
Organization 867,516              991,245             1,274,285           1,647,322           1,427,802           
Total 10,117,749          11,387,020         13,409,933         17,017,938         14,880,335          
Minor 2                         11                      1                        5                        6                         
Serious 9                         20                      17                      11                      8                         
Fatal 1                         1                        1                        -                         1                         
Total 12                       32                      19                      16                      15                       
Direct 2,529,436           1,635,916          2,160,536           2,209,606           2,561,866           
Indirect 2,782,380           1,799,508          2,376,590           2,430,567           2,818,053           
Total 5,311,816           3,435,424          4,537,126           4,640,173           5,379,919           
Operator 3,734                  5,711                 5,447                 5,927                 6,576                  
Contractors 11,398                11,023               13,796                18,511                17,841                
Total plan 15,132                16,734               19,243                24,438                24,417                
Operator (%) 24.68                  34.13                 28.31                 24.25                 26.93                  
Actual 19,204                20,485               21,495                24,272                26,913                
Achievement (%) 126.91                122.42               111.70                99.32                 110.22                
Plan 46,276,000          43,573,000         45,879,000         45,251,187         51,327,000          
Actual 36,280,348          38,154,491         39,951,221         38,835,608         42,335,900          
Achievement (%) 78.40                  87.56                 87.08                 85.82                 82.48                  
202,744,000        237,059,000       214,166,000       430,531,000       614,047,000        
2,484,208,000     3,239,000,000    2,972,006,000    3,876,386,000    4,904,558,000     
258,142,000        507,055,000       326,855,000       582,067,000       734,807,000        
10.39                  15.65                 11.00                 15.02                 14.98                  
Net Profit (US $)
Net profit margin (%)
Cost of mine accidents (US $):
Number of employees:
Coal production (tons):
Production cost (US $)
Revenue (US $)
Subject Item
7 element costs (US $):





6. Assessment and Discussion of the investigation results  
In this chapter, Adaro Indonesia is taken for sample calculation or assessment, and the other  
companies can see in the Appendix H, I, and J. Furthermore, the assessment results shall be 
compared among all four compaies.  
6.1 Assessment of the lost time injury frequency and severity rates  
The calculation of the lost time injury frequency and severity rates (LTIFR and LTISR) are 
defined by the equation 4.1 and 4.2 in Chapter 4, and the comparison of the accident rates are 
using the standard as a mention in Table 2.9 in Chapter 2. The standard as a mention in Table 
2.9 will be used in the bar graph graph explanations. The results of the frequency and severity 
rates of Adaro Indonesia show in the Figure 5.1 and 5.2. In addition, the Figure 5.3 will 
explain of the accident causes, and Figure 5.4 and 5.5 will explain of the LTIFR and LTISR 
comparison between of the four companies and Indonesian mine accident rates            
(minerals and coal mines). The mine accidents data obtained for Trubaindo Coal Mining is 
started from 2008 and Indonesia from 2007.   
The following results of the Figure 6.1 show the LTIFRs are decreasing from 0.97 to 0.13 in 
between 2006 and 2012. It means, might be the safety performance efforts improved properly 
by company. The average of the frequency rate of Adaro Indonesia is 0.53. It means this 
company experienced of 0.53 of the lost time injured per one million hours worked, or it 
could be said every one of the lost time injured within 1.89 million hours worked. The 
average of the frequency rate is 0.53, that it is larger than 0.40 and less than 1.00 as a 
threshold point of a fairly safety performance. In 2012, the frequency rate shows in a good 
result of 0.13 under the threshold point of 0.40. One of the disadvantage of the LTIFR is not 
able to distinguished between a minor, serious, and fatal injury, or the same number of lost 
time injury of a minor, or serious, or fatal injury will also give the same frequency rate. 
Otherwise, two companies with the same number of LTIs but substantially different hours 
worked will give totally different results, the larger number of manhours worked will give the 
lower of the LTIFR result. 




Figure 6.1: The lost time injury frequency rates of Adaro Indonesia 
The following result of the Fig. 6.2 shows the bar graph of the LTISRs from 2006 to 2012. 
The bar graph of the severity rates is show fluctuated in range between 595 to 14, with the 
average rate is 264.44 of the lost work days per one million hours worked, or every one of the 
lost day worked per 3,781.58 hours worked. The average of the severity rate of Adaro 
Indonesia is larger than 80 as the upper threshold point as a good standard conditions without 
fatality. It means the fatality accidents are always occured in the last of three years. The 
severity rate is a better choiced for interpreting of the company safety performances when 
compared to the LTIFRs, especially in a work related fatality accidents.  
 
Figure 6.2: Lost time injury severity rates of Adaro Indonesia 
The following results of the Figure 6.3 show the bar graph of the LTIFRs which indicate 
different causes of accident. The bar graph indicates that the majority of accidents at Adaro 
Indonesia were caused by the unprocedure while working with an average LTIFR of 0.17, 
followed by the use of substandard tools during working with an average rate of 0.16. The 
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graph consists of ten different accident causes (the upper threshold point is defined by 0.4/10 
= 0.04). The result of the assessment rates is larger than the 0.04 as a standard, due to the 
high contribution to an accident occurred. The unprocedure working is the main cause of 
accidents at workplaces in the Indonesian mining industry (e.g. mineral and coal mines), due 
to this conditions, the training and education should be given periodically or regularly to 
workers in order to improve safety performnaces and awarenesses.  
 
Figure 6.3: The LTIFRs are based on the cause accident factors 
Furthermore, the other results of the LTIFRs assessment with regards to mine company type, 
age of workers, job profession, work experience, type of accident, source of accident, 
accident location, shift time and type of injury can be explained in the same way, see 
Appendix G. However, the LTISRs can not be described or explained because the necessary 
data was not recorder by the companies.  
The figure 6.4 shows the comparison of the frequency rates of the four companies and the 
Indonesian frequency rate statistic. The bar graph shows the threshold point of 0.4 in the 
upper and lower positions, it indicates that the values of the bar graph are in a good and fair 
safety performance conditions according to FR standard in Table 2.9 in Chapter 2. Berau 
Coal and Kaltim Prima Coal (KPC) show the average values of the frequency rates of 0.19 
and 0.28, it rates less than 0.40 as the threshold point within a good safety performance 
conditions. With the exception for KPC in year 2009 with value of 0.54. However, Adaro 
Indonesia, Trubaindo Coal Mining and the Indonesian average indicate values of 0.53, 0.45 
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conditions are fair. For example, frequency rate average of Kaltim Prima Coal is 0.19, it 
means in one million manhours worked are involving 0.19 person injured, or in one person 
injured within 5,263,158 manhours worked. In this accident cases can not be distinguished 
between the minor, serios, and fatal injured, because all injuries are considered equal. All 
companies and national statistic show a better frequency rates which lower than 0.4 in the last 
of two years, but it can not be used as references whether any fatal, serious or minor injury.        
 
Figure 6.4: Comparison of the frequency rates 
The figure 6.5 shows the comparison of the severity rates between the four companies and the 
Indonesian severity rate statistic. The bar graph indicates that the four companies and the 
Indonesian rates are contributed the fatal accidents in some following years from 2006 to 
2012. The average of the severity rates of the four companies and the Indonesian are larger 
than the threshold point of 80 (i.e. severity rates between  80 and 240 are in a fair safety 
performance conditions). It means that the four companies is contributed fatal injury to 
national statistic as well. Berau Coal and Kaltim Prima Coal show the average values of the 
severity rates of 157.73 and 80.08 that it rates less than 240 as the threshold point of the fair 
safety performance conditions. However, the Adaro Indonesia, Trubaindo Coal Mining and 
the Indonesian average indicate values of 264.44, 386.27, and 324.84. It means that the 
severity rates are larger than 240 as an threshold point of the bad safety performance 
conditions. For example, in 2012, the severity rate of Trubaindo Coal Mining is 488.59. It 
means in every one million manhours worked of the company will lost 488.59 work days, or 
in every one lost work day within 2,047 manhours worked. In this conditions, it can be 
assumed that the four companies are not consistent in an accident preventions at work, or the 
2006 2007 2008 2009 2010 2011 2012
Adaro Indonesia 0,97 0,69 0,50 0,65 0,36 0,40 0,13
Berau Coal 0,33 0,14 0,23 0,05 0,08 0,25 0,22
Trubaindo Coal Mining 0,48 0,78 0,62 0,1 0,28
Kaltim Prima Coal 0,27 0,2 0,22 0,54 0,3 0,24 0,2
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production is still become as the main priority targets. The unprocedure working is the main 
factor causing mine accidents occurred in the four companies. In the mine accident statistic of 
Indonesia, the unprocedure working is also the main factor causing accidents, and followed 
by the unsafe body position, unsafe working condition, and the lack of coordination
[95]
. 
Regarding to the explanation above, the majority of mine accidents occurred to the young 
workers (i.e. 18 to 30 years old) with low experiences (i.e. 0 to 3 working years), and the job 
profession of workers are the mechanics and heavy equipment operators (e.g. truck, trailer). 
 
Figure 6.5: Comparison of the severity rates 
6.2 Measurement of the validity and reliability tests    
The questionnaire is a new construct suitable with Indonesian mining conditions in which is 
used to assess or justify the real workers perceptions in order to improve safety performances 
at workplaces. The questionnaire should be confirmed into the validity and reliability tests in 
order to assure that the quiz is valid and reliable. The measurement of the validity and 
reliability tests are also used Adaro Indonesia as a sample for assessment, with number of the 
respondents amount of 400 employees for each company (Chapter 5, page 82). The 
coefficient of correlation (rtable) value with this number (400) is 0.098 (Appendix L).  
The calculation results of the coefficient of correlation (rcount) are calculated using the Excel 
software that explained in a Table 6.1 (Appendix M or N). The sequence steps calculation the 
coefficient of correlation (rcount) are elaborated as following explanation below. 
  
2006 2007 2008 2009 2010 2011 2012
Adaro Indonesia 594,84 521,75 13,76 14,44 290,66 129,67 285,94
Berau Coal 0,83 0,42 343,09 0,9 1,65 754,08 3,17
Trubaindo Coal Mining 726,8 4,08 414,66 297,22 488,59
Kaltim Prima Coal 5,43 138,68 114,4 106,45 97,52 14,63 83,45
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Table 6.1: The coefficient of correlation (rcount) results by the Excel software calculation 
 
The next steps after the excel software calculation done, and then to ensure or check the 
results of the rcount values by the equations 4.8 given as following below. For an example, it is 
calculating the validity test for the question number one (1) with respondents number of 400 
and level of significant is 5%, as show in Table 6.2, this table refers to the Appendix M.  





1 0.52 0.098 valid 897 2,819 2.02  
The other calculation 
results are using for 
calculate of the rcronbach alpha, 
see Appendix M. 
 
In the Appendix M, the 
results of the total of yi, yi
2
, 
total variance of each 
question (∑(sev
2
), and   
total variance sample (sv
2
) 
are shown as follows: 
 
∑(yi) = 43,453 and 
∑(yi
2
)  = 4,773,153  
 
𝚺(𝒔𝒆𝒗²) = 2.02 + 0.53 + 
0.93 + 1.10 + ... + 0.44 + 
0.96 = 37.83 (the total or 
cummulative of the 𝒔𝒆𝒗² 
values). 
 
 The total variance of 
samples (sv
2




The result value of the             
r cronbach alpha is 0.7156. 
 
 
2 0.24 0.098 valid 1,835 8,631 0.53 
3 0.37 0.098 valid 612 1,310 0.93 
4 0.28 0.098 valid 1,490 5,992 1.10 
5 0.17 0.098 valid 1,838 8,620 0.44 
6 0.24 0.098 valid 1,474 6,124 1.73 
7 0.16 0.098 valid 727 1,717 0.99 
8 0.15 0.098 valid 1,868 8,936 0.53 
9 0.34 0.098 valid 738 1,848 1.22 
10 0.34 0.098 valid 934 2,736 1.39 
11 0.24 0.098 valid 1,785 8,265 0.75 
12 0.22 0.098 valid 1,839 8,787 0.83 
13 0.26 0.098 valid 1,709 7,761 1.15 
14 0.26 0.098 valid 1,793 8,313 0.69 
15 0.25 0.098 valid 895 2,433 1.08 
16 0.42 0.098 valid 783 2,081 1.37 
17 0.40 0.098 valid 907 2,747 1.73 
18 0.33 0.098 valid 628 1,322 0.84 
19 0.31 0.098 valid 863 2,513 1.63 
20 0.38 0.098 valid 1,420 5,782 1.85 
21 0.12 0.098 valid 1,810 8,560 0.92 
22 0.18 0.098 valid 1,578 6,622 0.99 
23 0.39 0.098 valid 726 1,846 1.32 
24 0.32 0.098 valid 794 1,902 0.81 
25 0.49 0.098 valid 840 2,344 1.45 
26 0.20 0.098 valid 1,726 7,774 0.82 
27 0.35 0.098 valid 1,624 7,062 1.17 
28 0.16 0.098 valid 1,793 8,261 0.56 
29 0.28 0.098 valid 730 1,598 0.66 
30 0.25 0.098 valid 1,088 3,638 1.70 
31 0.19 0.098 valid 1,732 7,828 0.82 
32 0.39 0.098 valid 658 1,430 0.87 
33 0.30 0.098 valid 639 1,349 0.82 
34 0.29 0.098 valid 927 2,575 1.07 
35 0.21 0.098 valid 1,753 8,067 0.96 
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Table 6.2: Validity test for the question number one (1) 
 
Calculating of the coefficient of correlation r or rcount is defined by the equation 4.8, with 
number of respondent (n) = 400 and level of significant 5%, or (5%, 400) as follows: 
 
𝒓 =
n  xiyi −   xi  yi  
 {(n  xi² − ( xi)²}{n  yi² − ( yi)²}
=  
400 ∗ 100,826 −  897 ∗ 43,453
 { 400 ∗ 2,819 − 8972 ∗ (400 ∗ 4,773,153 − 43,4532)}
 
𝒓 =  
1,353,059 
2,610,452
= 𝟎. 𝟓𝟐      (the rcount results for question number one) 
r or r count = 0.52 is greater than r table = 0.098 (with 5%, 400), the value of r table is taken from 
Appendix L of the rtable of Pearson’s product moment, the validity test for question number 1 
is valid, and furthermore the equation will be used for the others calculation. The other results 
of r count can see in the Appendix M or N.  
After the validity tested of the questionaire, the next step is conducted the reliability test. The 
reliability test is using of the split half or odd even technique assessment by Spearman-
Brown. The purpose of the split half reliability test is using to adjust or reevaluate correlation 
in relation to increases the estimate reliability even more. The longer of the test is more 
reliable and necessary to apply the Spearman-Brown equation
[96]
. The calculation the 
coefficient of correlation of the split half or odd even (rodd even) is using the valid data only. 
Quiz no. 1
Respondent (x i) (x i²) (y i) (y i²) (x i . y i)
1 1              1                     104               10,816         104              
2 2              4                     116               13,456         232              
3 1              1                     100               10,000         100              
4 1              1                     107               11,449         107              
5 5              25                   112               12,544         560              
6 1              1                     105               11,025         105              
7 1              1                     100               10,000         100              
8 1              1                     103               10,609         103              
9 5              25                   128               16,384         640              
10 1              1                     104               10,816         104              
11 2              4                     99                 9,801           198              
12 2              4                     99                 9,801           198              
13 2              4                     101               10,201         202              
14 2              4                     116               13,456         232              
15 1              1                     104               10,816         104              
up to ... 400 2              4                     106               11,236         212              
Total (∑) = 897          2,819              43,453          4,773,153    100,826       
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The rodd even is defined by equation 4.9 as follows, (Table 6.3 and 6.4, the calculation refers to 
the Appendix O): 
Table 6.3: The split half technique for the odd questions 
 
Table 6.4: The split half technique for the even questions 
 
The first step of the reliability test is calculating of the coefficient of correlation (rcount) 
according the data calculation of the split half or odd even questions above (with number of 
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35
1 1 1 4 1 1 5 5 2 1 2 5 1 2 5 2 4 1 5 48                  2,304           
2 2 2 4 2 1 4 5 2 3 4 5 2 5 4 2 4 0 5 56                  3,136           
3 1 1 4 1 2 4 5 2 2 2 4 1 4 3 1 4 2 3 46                  2,116           
4 1 1 4 3 3 4 5 2 1 2 4 2 1 4 2 4 2 4 49                  2,401           
5 5 2 4 1 4 5 4 3 4 1 5 1 2 5 1 4 1 5 57                  3,249           
6 1 2 5 2 2 4 4 2 1 4 5 1 1 4 1 4 1 5 49                  2,401           
7 1 2 5 2 1 5 5 1 1 1 5 1 1 5 1 5 1 5 48                  2,304           
8 1 1 4 1 2 5 5 2 1 2 4 2 1 3 2 5 1 5 47                  2,209           
9 5 5 4 5 1 5 5 1 5 5 5 1 5 5 1 5 1 5 69                  4,761           
10 1 1 5 1 2 5 5 4 2 1 5 1 1 3 2 2 1 5 47                  2,209           
11 2 1 4 3 1 5 5 2 2 1 5 1 3 4 1 5 1 4 50                  2,500           
12 2 1 4 3 1 5 5 2 2 1 5 1 2 4 2 5 1 4 50                  2,500           
13 2 2 5 2 1 5 4 2 2 2 4 1 2 2 2 3 2 3 46                  2,116           
14 2 1 4 1 4 1 5 4 1 5 3 2 4 5 1 5 2 5 55                  3,025           
15 1 2 4 2 2 4 4 4 4 1 4 1 1 4 2 4 2 4 50                  2,500           
16 5 1 5 1 5 5 5 1 1 5 5 5 5 1 2 1 1 4 58                  3,364           
17 5 1 5 2 2 5 5 5 2 1 1 4 1 5 2 5 1 5 57                  3,249           
18 1 1 5 1 4 5 5 1 1 1 5 1 1 2 2 4 1 5 46                  2,116           
19 1 2 5 1 1 4 4 1 1 3 5 1 3 2 1 5 2 5 47                  2,209           
20 2 2 5 2 2 4 4 2 1 2 4 2 2 2 2 5 1 5 49                  2,401           
up to ... 400 2 1 5 2 1 5 5 2 1 4 5 1 1 4 1 5 2 4 51                  2,601           





2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
1 5 4 4 5 2 5 5 2 1 2 4 1 5 4 4 1 2 56            3,136           2,688           
2 5 4 5 5 4 5 5 1 1 4 3 2 4 5 3 2 3 61            3,721           3,416           
3 5 5 2 4 3 4 5 2 1 2 4 2 4 4 3 2 2 54            2,916           2,484           
4 4 3 4 5 3 5 5 2 2 3 4 3 3 4 4 2 2 58            3,364           2,842           
5 5 3 5 5 2 3 4 4 2 4 5 1 4 5 1 1 2 56            3,136           3,192           
6 5 4 5 5 2 5 4 1 1 3 4 3 5 5 2 1 1 56            3,136           2,744           
7 5 3 5 5 3 5 5 1 1 3 3 1 5 5 3 1 1 55            3,025           2,640           
8 5 3 5 3 2 5 5 2 1 2 4 2 5 5 3 2 2 56            3,136           2,632           
9 5 4 4 5 1 5 5 5 1 5 5 1 5 5 1 1 1 59            3,481           4,071           
10 4 4 2 5 5 5 5 1 3 4 5 1 4 3 3 1 2 57            3,249           2,679           
11 4 2 2 5 4 5 5 1 1 3 1 1 4 4 4 1 2 49            2,401           2,450           
12 4 2 2 5 4 5 5 1 1 3 1 1 4 4 4 1 2 49            2,401           2,450           
13 5 2 4 4 2 5 4 2 1 4 3 2 4 4 4 1 3 54            2,916           2,484           
14 5 5 4 5 5 1 5 5 1 1 5 2 3 5 4 1 4 61            3,721           3,355           
15 4 4 2 4 2 4 4 1 1 4 4 4 4 4 4 2 2 54            2,916           2,700           
16 5 5 5 1 1 1 5 4 1 1 1 1 1 1 2 2 4 41            1,681           2,378           
17 5 4 2 5 2 5 5 1 1 4 4 2 5 5 3 1 2 56            3,136           3,192           
18 4 5 4 5 4 5 5 1 1 1 3 1 5 5 3 1 2 55            3,025           2,530           
19 5 4 5 5 2 5 4 2 1 5 2 1 4 5 3 2 2 57            3,249           2,679           
20 5 4 2 5 2 5 4 2 2 4 4 2 4 5 2 1 2 55            3,025           2,695           
up to ... 400 5 5 5 5 2 4 5 1 1 2 4 1 5 5 2 1 2 55            3,025           2,805           
22,628   1,294,482   1,192,572  
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respondents, n = 400).  The value of the rcount is defined by Pearson’s product moment 
equation (4.8), as follows: 
𝒓 =
n  (x. y) −   (x).  (y) 
 {(n  (x2) − ( x)²}{n  (y2) − ( y)²}
=
 400 ∗ 1,192,572 −  20,909 ∗ 22,628 





 = 0.596 (rcount is valid) 
The value of the rcount should be valid if want to continue calculating of the rodd even. The next 
step calculation is put in the  r or rcount value of result above to the Spearman Brown equation 
to find the reliability of r odd-even value. The calculation r odd-even is defined by the equation 4.9 
as follows: 









= 0.747     
r odd-even = 0.747 is greater than r table = 0.098 (with α = 5% and n = 400). The value of rtable is 
taken from table of the coefficient of correlation (rtable) of Pearson’s product moment in 
Appendix L. The final result of the r odd-even is reliable too.  
The Cronbach's alpha equation is the final step calculation. The Cronbach's alpha  is using 
to determines the internal consistency of the questions correlation in a surveys. The 
calculation of the coefficient of correlation of Cronbach’s alpha (rcronbach‟s alpha or r ca) is 
defined by equation (4.10) in Chapter 4. The r ca is calculating with number of samples of 400 
is carried out as the following: 
𝑟𝑐𝑎  = {
n
 n − 1 
}{1 −  




  xi ²− 




    and   𝑠𝑣² =
  y i ²− 





Where: 𝑠𝑒𝑣 ²    is a variance of score on each question, 𝑠𝑣² is the total variance of sample. 
For example, The calculation of the question number 1 (x1) as follow (see Table 5.1): 
𝑠𝑒𝑣 ² =














= 𝟐. 𝟎𝟐 
The variance score of the question number one (sev
2
) is 2.02. Furthermore, the equation can 
be used for the others calculation. The total or cummulative of the total variance scores of all 
questions ( ∑sev
2 
) are 37.83 (see Table 5.1). The calculation of the total variance of samples 





) can be calculated using the total number of ∑(yi
2
) = 4,773,153 and (∑yi)
2
  = 43,453
2
 (see 
Table 6.1 or Appendix M) as follows :  
 𝑠𝑣² =
  (yi²) −  













= 𝟏𝟑𝟐. 𝟏𝟗 
The final step is calculating of the r cronbach alpha (rca) as follows: 
𝒓𝒄𝒂  = {
n
 n − 1 
}{1 −  
   Σ(𝑠𝑒𝑣 ²)   
 𝑠𝑣²  
} 
 𝒓𝒄𝒂 =  
400
 400−1 
  1 −  
 37.83   
132.19
 = 1.0025 ∗  0.7138 = 𝟎. 𝟕𝟏𝟓𝟔           
 
The calculation result of the coefficient of correlation of Cronbach’s alpha (rca) is 0.7156, it 
means the questionnaires correlation are reliable or have a positiv correlations (the value is 
closed to +1), see Table 4.3 in Chapter 4.  
The results of the validity and reliability tests of the questionnaires for all companies (e.g. 
Adaro Indonesia, Berau Coal, Trubaindo Coal Mining, and Kaltim Prima Coal) are 
calculating in the same ways of the calculation steps (Table 6.5 or can see in Appendix M). 
The vaildity and reliability tests for the questionnaires are complied the requirements, and it 
can be used as an instrument to measure the working conditions of the company in order to 
accident preventions.       
Table 6.5: The calculation results of the coefficient of correlation (r) values   
 
6.3 Assessment of the descriptive statistics  
The following selected results are based on the assessment offers by the questionnaires, 
interviews, and field observations. The survey is conducted to the respondents in all 
companies directly, it means to find the real conditions and situations of the workers during 
working. The field observations are involving the conditions and activities at hauling roads, 
r
e.g. quiz no. 1
1 Adaro Indonesia 0.52 0.75 0.72 valid and reliable
2 Berau Coal 0.38 0.86 0.77 valid and reliable
3 Trubaindo Coal Mining 0.44 0.86 0.81 valid and extremely reliable
4 Kaltim Prima Coal 0.37 0.79 0.71 valid and reliable
The coefficient of correlation (r) values
r odd even      r ca
Mining companyNo. Remarks
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mine pit operations, and workshops. The results of the investigation or survey are illustrated 
the real working conditions and situations of the company in relation to an accident 
preventions or safety performances. 
6.3.1 Questionnaire 
The questionnaires are consisting the seven elements of OSH and every element is consisted 
the five questions which used in order to prevent accidents in the workplace (Appendix A). 
The assessment results shall be explained in the following some figures below. 
The following result of the Figure 6.6 explaines into two different sides of the perception of 
respondents between the mining operator and contractor companies. The perception of the 
mine operator (mining owner permit)  that the accident prevention can be achieved to 
improve the existing technology as the first priority (highest score of 4.70) because the mine 
operation will run well with a good working condition in order to prevent accidents, and the 
employment injury insurance is the last effort considerations (lowest score of 4.46). In 
general the score is achieved larger than the mean score of 3, it means the respondents 
thought that the seven elements of OSH are necessary to reviewed in order to prevent 
accidents at work. However, the perception of the mine contractors (sub contractors) have a 
different main effort as the priority in order to prevent accidents, the preventive medical 
check up as the main priority given to all workers are necessary before and during working to 
justified the healthy physical of body conditions of workers (highest score of 4.29). The 
employment injury insurance (lowest score of 3.90) is the last priority considered. In other 
words, perception of the respondents between the mine operator and mine contractors have a 
different point of views in order to prevent accidents.  
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The following result of the Figure 6.7 relates to the job professions between the supervisor 
(e.g. supervisor, superintendent, manager,) and the Frontline worker (e.g. heavy equipment 
operator, mechanic, driver). The improvement existing technology continually is the main 
priority in order to prevent accidents by the manager‟s perception, because if the mine 
facilities in a good conditions the production can achieve as well (e.g. hauling roads). In the 
general perception of the supervisors (e.g. supervisor to manager) that the OSH organization 
should be reviewed as the main priority (highest score of 4.48) in order to prevent accidents, 
because the OSH organization is the important tools to prevent mine accidents through 
comply the commitment to safety and rules, and the personal protective equipment is the last 
effort considered (lowest score of 4.08). However, the Frontline workers‟ perception that the 
preventive medical check up is the main priority (highest score of 4.32) in relation to get to 
understand about the healthy physical of body conditions before and during working, and the 
employment injury insurance is also the last effort considered (lowest score of 3.90). 
However, the employment injury insurance is the last priority in order to prevent accidents or 
safety performance improvement, but it scores still larger than the mean score of 3. It means, 
almost all respondents want to review all elements of OSH in order to prevent accidents at 
work and can also achieve a good safety performance, and the seven elements of OSH have a 
strong interrelationship with each others.  
 
Figure 6.7: Respondents perception by the job professions 
The following result of the Figure 6.8 relates to the department site specifics of the 
production, maintenance, and support. Perception of respondents from the department of 
production, which the preventive medical check up is the main priority (highest score of 4.36) 
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before and during working. Perception of respondents from the department of maintenance 
that the OSH training and education is the main priority (highest score of 4.26) because they 
need to improve their competency and safety awareness continuously regarding to the new 
technology changes. Perception of respondents from the department of support that the 
preventive medical check up is the main priority (highest score of 4.23), because all the 
drivers need to know the healthy physical of body conditions before and during working. It 
means in health body conditions everyone can focus on works. The last priority for all 
departments is the employment injury insurance (lowest score), but it is also considered in 
order to prevent accidents. 
 
Figure 6.8: Respondents perception of department groups 
The following result of the Figure 6.9 relates to the educational backgrounds of the 
elementary school, junior high school, senior high school, and bachelor. The majority of the 
respondents in this study is graduated from senior high school (76%), which is representative 
of employees in the company. Perception of the senior high school respondents that the 
preventive medical check up is also becoming as the main priority for workers in order to 
know and understand about the healthy physical of body conditions while working. It is most 
important element should be reviewed first by the management of the company, and should 
be the same for workers related to job hazards or risks. Point of views of the perception are 
different options by the bachelor degree, they think should be improved and maintain 
properly of the existing technology in order to prevent accidents and can achieve production 
targets, because majority of them were working as the supervisor level. In other words, the 





















Figure 6.9: Respondents perception of educational backgrounds 
The following result of the Figure 6.10 relates to the marriage status of the workers. The 
comparison between the married and single status is 70% and 30% of the respondents. Both 
of the married and single status think that the preventive medical check up is the first priority 
(highest score of 4.31 and 4.35), because they think in a good healthy physical of body 
conditions will give more contribution on work output. The employment injury insurance and 
the signalization are the last priority considered (lowest score of 3.90 and 4.01), but still 
important to improve in order to prevent accidents. In other words, the preventive medical 
check up is important solutions to understand the healthy physical of the body condition 
status of workers. 
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The following result of the Figure 6.11 relates to the work experience of respondents. All 
respondents agreed to improve the safety performances for all workers through the preventive 
medical check up as the main effort priority (the highest score of averages is 4.34), because it 
is as a basic needs of the workers commonly. They are worried if get illnesses during 
working at the company, and then the employment injury insurance is the last priority 
considerations (the lowest score of averages is 3.88). In other words, it does not matter how 
long it takes time for working in the company, the point is the healthy first. The prevention of 
the mining accidents shall be achieved when workers in a good healthy physical of body 
conditions. In the Latin proverb “Mens sana in corpore sano” in a healthy physical body 
condition with a strong of mindset.  
 
Figure 6.11: Respondents perception of work experiences 
The following result of the Figure 6.12 relates to the age of respondents. The majority of 
respondents thinks the preventive medical check up is the main priority compared to other 
elements (the highest score averages of 4.36), unless the workers (26 to 30 years old, 17%) 
said the OSH organization must be reviewed as the first priority in order to prevent accidents 
(highest score of 4.25). The employment injury insurance is the last priority considered by 
them, and the OSH organization is as a second option to reviewed. In general perceptions that 
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Figure 6.12: Respondents perception by the age of respondents 
The following result of the Figure 6.13 is related to the Adaro Indonesia. Perception of the 
Adaro Indonesia respondents which the preventive of medical check up is the main priority in 
order to prevent accidents at work (highest score of 4.33). The employment injury insurance 
is the last effort considered, but should be considered too (lowest score of 3.89). In other 
words, in a good healthy physical of body conditions shall be influenced the positive results 
to focus on the jobs in order to prevent accidents at work and hopefully the production target 
will be achieved too. 
 
Figure 6.13: Respondents perception of Adaro Indonesia 
The following result of the Figure 6.14 relates to the four coal mine companies. Perception of 
the respondents from the four coal mine companies think that the OSH organization is the 
main priority to reviewed first in order to prevent accidents at work (the highest average 
score of 4.18). The OSH organization is involving several sub elementes to be improved such 
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procedure working, OSH budget program, and others related to OSH in order to prevent 
accidents at work. Followed by the PMCU, TE, IET, PPE, Signalization, and the last priority 
is the employment injury insurance but should be considered too (lowest average score of 
3.87, and the total average score is 4.04). In this Figure 5.14 shows that the respondent‟s 
perception of the four companies almost the same of the tendencies in the radar plot graph, it 
means no matter small as well as big scale of the mining companies, the perceptions show 
almost the same results. 
 
Figure 6.14: Respondents perception of four mine companies 
The questionnaire survey or investigate was directly to the mine site operation of the 
companies in order to find the actual condition on the sites. The respondents are 
refresentative of the Frontline workers of the heavy equipment operator, mechanic, and 
driver. Regarding to the mine operation condition on sites, the distribution of the 
questionnaires provide directly to the workers in the work shift changes, because it involves a 
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Figure 6.15: The questionnaire filling processes 
6.3.2 Assessment of the closed questions 
According to the closed questions in order to prevent an accident or improve safety at works, 
it will be explained by the respondents option, the closed question can see in the Appendix A. 
The closed questions are consisted of the eleven questions. The respondents answer, 
according to the actual conditions and their experiences during working at the company as 
follows: 
6.3.2.1 Adaro Indonesia 
 As amount of 10% of the respondents did not get the occupational safety and health (OSH) 
practical training and education annually 
 As amount of 3% of the respondents are wrong answered of the picture shown or 
misperception in terms of the function of the personal protective equipments when 
working to produce dusts 
 As amount of 3% of the respondents are still not received of the preventive of medical 
check up or medical examination during work as the employees 
 As amount of 5% of the respondents are wrong answered about the manual handling 
position during working (e.g. ergonomic) 
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 Almost 100% of respondents are registered as a member of the social security workforces 
(e.g. Jamsostek), but most of them did not get the information and the socialization of the 
insurance protection benefits and claims. 
 The majority respondents (92%) are willing to pay the premium of the employment injury 
insurance (EII) by themselves in order to get the feeling safe, comfortable, and family 
reasons during working 
 As amount of 68% of the respondents need to be improved the workplace conditions in 
order to get safe and healthy during work     
 In case of fire truck can not be handled, in a few amount of the respondents (2%) are 
wrong answered with jump directly to the ground to safe of life 
 Almost 100% of the respondents answered that the safety is more important than the 
money (extra bonus) or production  
 Almost 100% of the respondents answered that over speeds of the truck operators must be 
reminded to the truck‟s operator to reduce speed in order to safety reasons 
 Almost 100% of the respondents answered when repairing of the heavy equipments at 
workshop are never using the jack stand or block from the woods.   
6.3.2.2 Berau Coal 
 As amount of 12% of the respondents did not get the occupational safety and health (OSH) 
practical training and education annually 
 As amount of 3% of the respondents are wrong answered of the picture shown or 
misperception in terms of the function of the personal protective equipments when 
working to produce dusts 
 As amount of 12% of the respondents are still not received of the preventive of medical 
check up or medical examination during working as the employees 
 As amount of 4% of the respondents are wrong answered about the manual handling 
position during working (e.g. ergonomic) 
 2% of respondents are still not registered as a member of employment social security 
protection (e.g. Jamsostek), but all respondents did not get the information and the 
socialization of the insurance protection benefits and claims. 
 The majority respondents (95%) are willing to pay the premium of the employment injury 
insurance (EII) by themselves in order to get the feeling safe, comfortable, and family 
reasons during work 
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 As amount of 72% of the respondents need to be improved the workplace conditions in 
order to get safe and healthy during work     
 In case truck on fire if can not handle, 100% of respondents are using an emergency 
escape chute in order to safe of life 
 The majority of respondents (99%) answered that the safety is more important than the 
money (extra bonus) or production  
 The majority of respondents of 95% in relation to over the speed limit while driving are 
reminded the truck‟s operator to reduce speed for safety reasons 
 6% of the respondents answered when repairing of the heavy equipments at the workshop 
are still using the jack stand or block from the woods.   
6.3.2.3 Trubaindo Coal Mining 
 As amount of 21% of the respondents did not get the occupational safety and health (OSH) 
practical training and education annually 
 As amount of 3% of the respondents are wrong answered of the picture shown or 
misperception in terms of the function of the personal protective equipments when 
working to produce dusts 
 As amount of 14% of the respondents are still not received of the preventive of medical 
check up or medical examination during work as the employees 
 As amount of 7% of the respondents are wrong answered about the manual handling 
position during work (e.g. ergonomic) 
 5% of respondents are still not registered as a member of employment social security 
protection (e.g. Jamsostek), but all respondents did not get the information and the 
socialization of the insurace protection benefits and claims. 
 The majority respondents (95%) are willing to pay the premium of the employment injury 
insurance (EII) by themselves in order to get the feeling safe, comfortable, and family 
reasons during work 
 As amount of 63% of the respondents need to be improved the workplace conditions in 
order to get safe and healthy during work     
 In case of fire truck can not be handled, in a few amount of the respondents (1%) are 
wrong answered with jump directly to the ground to safe of life 
 The majority of respondents (99%) answered that the safety is more important than the 
money (extra bonus) or production  
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 The majority of respondents of 93% in relation to over the speed limit while driving are 
reminded the truck‟s operator to reduce speed for safety reasons 
 93% of the respondents answered when repairing of the heavy equipments at the workshop 
are still using the jack stand or block from the woods.   
6.3.2.4 Kaltim Prima Coal 
 As amount of 15% of the respondents did not get the occupational safety and health (OSH) 
practical training and education annually 
 As amount of 10% of the respondents are wrong answered of the picture shown or 
misperception in terms of the function of the personal protective equipments when 
working to produce dusts 
 A few amount of 1% of the respondents are still not received of the preventive of medical 
check up or medical examination during work as the employees 
 A few amount of 5% of the respondents are wrong answered about the manual handling 
position during work (e.g. ergonomic) 
 A few amount of 1% of the respondents are not registered as a member of the social 
security workforces (e.g. Jamsostek), but most of them did not get the information and the 
socialization of the insurace protection benefits and claims. 
 The majority respondents (90%) are willing to pay the premium of the employment injury 
insurance (EII) by themselves in order to get the feeling safe, comfortable, and family 
reasons during work 
 As amount of 53% of the respondents need to be improved the workplace conditions in 
order to get safe and healthy during work     
 In case of fire truck can not be handled, in a few amount of the respondents (3%) are 
wrong answered with jump directly to the ground to safe of life 
 A few amount of 5% of the respondents answered that the safety is not important than the 
money (extra bonus) or production  
 Almost half the number of respondents of 33% are do not care when see the truck‟s 
operator over speeding 
 A few amount of 2% of the respondents are answered when repairing of the heavy 
equipments at workshop still using the jack stand or block from the woods.   
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6.3.3 Suggestions summary 
The respondent suggestion summaries are described into the seven elements of OSH as an 
explanation before, the OSH organization is important things to consider in order to prevent 
accidents. The OSH organization is defined into several sub element improvement efforts, it 
can see in Figure 6.16 and 6.17. 
The following result of the Figure 6.16 (Pie diagram) relates to respondents‟ suggestion of 
Adaro Indonesia in order to prevent accidents at workplace. In this figure, the respondents‟ 
suggestion to the management of the company that the OSH organization should be reviewed 
first as the main priority (66%) in order to achieve a good safety performance. All 
respondents think the OSH organization is a structure of the people who can be arranged how 
to prevent accidents at work.  
 
Figure 6.16: Respondents suggested for Adaro Indonesia  
The following result of the Figure 6.17 relates to the OSH organization improvement efforts 
of Adaro Indonesia. The suggestion of the respondents describes that the first priority step is 
improving the safety accountable and awareness of the workers by the management of the 
company. Without safety accountability and awareness (30%) from the workers are very 
difficult to achieve the zero accident vision. As a suitable mentions of the risk management 
process which an accident prevention is a part of the risk control process. Followed by the 
comply and obey the safety regulations and rules properly (20%). The violation of the safety 
work instructions shall be influenced an accident occur in the workplace. The two most 
significant contributions of the mine accident are the lack of commitment to safety 
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working. Personnel commitment to safety and communication should be improved in order to 
prevent accidents at work. The accurate and update safety information and socialization 
distribution to workers shall be influenced to the work performance, and the other elements 
should also be considered to review and improve as well in order to prevent accidents.    
 
Figure 6.17: The OSH organization improvement efforts of Adaro Indonesia 
The following result of the Figure 6.18 relates to respondent suggestions from the four coal 
mine companies. Every respondent gives more than one suggestion to the companies in order 
to improve safety performance or the accident prevention. In this radar plot graph, the 
respondents‟ suggestion from the four coal mine companies have the same options which the 
OSH organization should be reviewed as the main priority (display values relative to the 
target point) in order to prevent accidents in the respective company. All respondents think 
the organization is the main tools to coordinate all personnel in order to prevent accidents. 
This radar plot indicates that small as well as big scale mining companies have the same 
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Figure 6.18: Respondents suggestion to prevent accidents 
The following result of the Figure 6.19 relates to respondents‟ suggestion of the four coal 
mine companies. In this radar plot graph is elaborated improvement efforts of the OSH 
organization as a mention in Figure 6.18. Suggestion of the respondents are involved the five 
sub elements priority in order to prevent accidents at work such as improve the safety 
accountable and awareness as the main priority for all workers. It can follow the practical the 
OSH training and education, followed by comply and obey of the OSH rules, including 
follow the safety work instructions, hazards identification, inspection and supervisory 
towards all type of the risky jobs, improvement the commitment to safety and personnel 
communication through safety campaign regularly, safety event, safety meeting, safety talk 
before start to work, and the last but not least priority is improved the support facilities (e.g. 
comfortable rest building area at mine site operations). All these sub elements should be 
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Figure 6.19: The OSH organization improvement efforts to prevent accidents  
6.3.4 Interview  
The interview is conducts as the focus group interview with the represent of the respondents 
(e.g. the supervisors and frontlines workers) for getting the actual information related to 
accident prevention or safety performance improvement in the workplace. The respondents 
are involved of the mine operator and contractors. The summary results of the focus group 
interview will be explained in the Table 6.6 to 6.9, and all the tables shall be summaries in 
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Table 6.6: Summary of the focus group interview of Adaro Indonesia  
 
Notes: low = 1, moderate = 2, high = 3, for example if the value is 2.21 = moderate ++, every more 0.1 get +. 
Table 6.7: Summary of the focus group interview of Berau Coal 
 
 
by supervisors level: e.g. supervisors, 
superintendents, and managers.
by frontlines level: e.g. heavy equipment 
operators, LV drivers, and mechanics.
1.     OHS training and education Moderate to high Low to moderate
Avaibility Moderate to high Moderate
 Usage High Moderate
 Pre employment High Low to moderate
 After employment High Moderate
 Information in relation to insurance benefit Moderate to high Low
 Insurance socialization and campaign Low to moderate Low
 Widing and road maintenance Moderate to high Low to moderate
 Lighting at night operations Moderate Moderate
 Improve combination processes e.g. OPCC High Moderate
 Sign availability Moderate to high Moderate to high
 Comply during working Moderate to high Moderate
Safety promotion and enforcement Moderate Moderate
Personal committment & communication Moderate Low
 Support facility on mine sites Moderate Low to moderate
 Nutrious food and supplement Moderate to high Moderate
 Comply & obey OHS rules, safety first implementation Moderate to high Low to moderate
Safety campaign, information, and socialization Moderate Low
 Safety accountability & awareness Moderate to high Low to moderate
 Hazards identification, inspection, and supervisory Low to moderate Low
 Rest time management Moderate Low
 Housekeeping Moderate Low to moderate
 Efforts to an accident preventions Moderate to high Low to moderate
Remarks Moderate +++ Low to moderate +
7.     Organization
2.     Personal protective equipment:
3.     Preventive of medical check up:
4.     Employment injury insurance:
5.     Improvement existing technology:
6.     Signalization
The seven elements of OHS  as a guidelines
Focus group interview results 
by supervisors level: e.g. supervisors, 
superintendents, and managers.
by frontlines level: e.g. heavy equipment 
operators, LV drivers, and mechanics.
1.     OHS training and education Moderate to high Low to moderate
Avaibility Moderate to high Moderate
 Usage Moderate to high Low to moderate
 Pre employment Moderate to high Low to moderate
 After employment Moderate to high Low to moderate
 Information in relation to insurance benefit Moderate Low
 Insurance socialization and campaign Moderate Low
 Widing and road maintenance Moderate to high Low to moderate
 Lighting at night operations Moderate Low to moderate
 Improve combination processes e.g. OPCC Moderate Low
 Sign availability Moderate Moderate
 Comply during working Moderate to high Low to moderate
Safety promotion and enforcement Moderate Low to moderate
Personal committment & communication Moderate Low
 Support facility on mine sites Moderate Low to moderate
 Nutrious food and supplement Moderate to high Moderate
 Comply & obey OHS rules, safety first implementation Moderate to high Low to moderate
Safety campaign, information, and socialization Moderate Low
 Safety accountability & awareness Moderate to high Low to moderate
 Hazards identification, inspection, and supervisory Moderate Low
 Rest time management Moderate Low
 Housekeeping Moderate to high Low to moderate
 Efforts to an accident preventions Moderate Low to moderate
Remarks Moderate ++ Low ++++
The seven elements of OHS  as a guidelines
Focus group interview results 
2.     Personal protective equipment:
3.     Preventive of medical check up:
4.     Employment injury insurance:
5.     Improvement existing technology:
6.     Signalization
7.     Organization
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Table 6.8: Summary of the focus group interview of Trubaindo Coal Mining  
 
Table 6.9: Summary of the focus group interview of Kaltim Prima Coal 
 
 
by supervisors level: e.g. supervisors, 
superintendents, and managers.
by frontlines level: e.g. heavy equipment 
operators, LV drivers, and mechanics.
1.     OHS training and education Moderate Low to moderate
Avaibility Moderate to high Low to moderate
 Usage Moderate Low to moderate
 Pre employment Moderate Low to moderate
 After employment Moderate to high Low to moderate
 Information in relation to insurance benefit Moderate Low
 Insurance socialization and campaign Moderate Low
 Widing and road maintenance Moderate to high Low to moderate
 Lighting at night operations Moderate Low to moderate
 Improve combination processes e.g. OPCC Low to moderate Low
 Sign availability Moderate Low to moderate
 Comply during working Moderate to high Low
Safety promotion and enforcement Moderate Low
Personal committment & communication Low to moderate Low
 Support facility on mine sites Moderate Low to moderate
 Nutrious food and supplement Moderate to high Low to moderate
 Comply & obey OHS rules, safety first implementation Moderate to high Low to moderate
Safety campaign, information, and socialization Moderate Low
 Safety accountability & awareness Moderate to high Low to moderate
 Hazards identification, inspection, and supervisory Moderate Low
 Rest time management Moderate Low
 Housekeeping Moderate Low to moderate
 Efforts to an accident preventions Moderate Low to moderate
Remarks Moderate + Low +++
The seven elements of OHS  as a guidelines
Focus group interview results 
2.     Personal protective equipment:
3.     Preventive of medical check up:
4.     Employment injury insurance:
5.     Improvement existing technology:
6.     Signalization
7.     Organization
by supervisors level: e.g. supervisors, 
superintendents, and managers.
by frontlines level: e.g. heavy equipment 
operators, LV drivers, and mechanics.
1.     OHS training and education Moderate to high Low to moderate
Avaibility Moderate to high Moderate
 Usage High Moderate
 Pre employment Moderate to high Moderate
 After employment Moderate to high Low to moderate
 Information in relation to insurance benefit Moderate to high Low
 Insurance socialization and campaign Moderate Low
 Widing and road maintenance Moderate to high Low to moderate
 Lighting at night operations Moderate Low to moderate
 Improve combination processes e.g. OPCC High Moderate
 Sign availability Moderate to high Moderate to high
 Comply during working Low to moderate Low to moderate
Safety promotion and enforcement Moderate to high Low to moderate
Personal committment & communication Low to moderate Low
 Support facility on mine sites Moderate Low to moderate
 Nutrious food and supplement Moderate to high Low to moderate
 Comply & obey OHS rules, safety first implementation Moderate Low to moderate
Safety campaign, information, and socialization Moderate Low
 Safety accountability & awareness Moderate Low to moderate
 Hazards identification, inspection, and supervisory Moderate to high Low to moderate
 Rest time management Moderate Low to moderate
 Housekeeping Moderate to high Low to moderate
 Efforts to an accident preventions Moderate to high Low to moderate
Remarks Moderate +++ Low to moderate
7.     Organization
2.     Personal protective equipment:
3.     Preventive of medical check up:
4.     Employment injury insurance:
5.     Improvement existing technology:
6.     Signalization
The seven elements of OHS  as a guidelines
Focus group interview results 
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The summary results of the focus group interview are explained in the Figure 6.20. The 
summary results of the interview shall be described in terms of the rating points. The rating 
points are assessed by the quantitative assessment approach, which the rating point of a low 
performance is one, moderate is two, and high performance is 3. The mean of rating point is 
equal to two. Regarding to the Figure 6.20, the summary results of the supervisor level show 
above the average rating point of two, with the highest rating point is 2.35 (Adaro Indonesia) 
and the lowest rating point is 2.11 (Trubaindo Coal Mining). However, the frontline workers 
show result lower than the average rating point, with the highest rating point is 1.59 (Adaro 
Indonesia) and the lowest rating point is 1.30 (Trubaindo Coal Mining). Based on the rating 
points as a mention above, the frontline workers should be the main concerned in order to 
improve the knowledge and behavior through the OSH training and education, accurate 
information given, also improve and intensive personal communication constructively. The 
supervisor level is concerned to improve two ways personnel communication and 
commitment to safety between supervisors and frontline workers intensively.  
 
Figure 6.20: Interview rating of the respondents  
The focus group interview process of the respondents shows in the Figure 6.21. The 











































Figure 6.21: Focus group interview 
6.3.5 Observation  
Field observations have been conducted in several workplace locations such as mine pit 
operation, hauling road traffic, workshop, and the mine support facility. The observation was 
conducted in the day and night operations. The field observations are also based on the seven 
elements of OSH as a guideline. The violation of the workers is still occurring during work. 
The summary results on the field observed at the four coal mining companies as the 
following explanation below (Figure 6.22). 
 Training & education (TE); the training system is conducted by the mine contractors and 
operator separately. The standard level of the training system is not equal to each others. 
In other words, it is not centralized training process and there are also no training and 
education guideline standards to assess all training products or output are the same quality. 
 Personal protective equipment (PPE); still found a violation of the usage of PPE required 
at the specific locations (e.g. workshop, mine pit), and was also found of the PPE 
unstandard when working with risky jobs. For example, the welders are worn irregular of 
the masker given, they wear the scarf or towel. Sometime safety glass is not worn during 
working at the workshop (e.g. safety signed mandatory). 
 Preventive of medical check up (PMCU); the Preventive of medical check up (PMCU) is 
conducted and by each mine contractor and operator themselves or separately or not 
centralized. The PMCU has been conducted since before and after getting the jobs at the 
companies, but not all employees get the PMCU on particularly when working run, 
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especially for the mining contractors (e.g. sub mine contractors). Due to these conditions, 
there is no PMCU guideline standard for all workers or not equal to each other companies 
and also no clarification system for specific jobs. The workers who got work related 
illnesses are not identified properly. The output of the PMCU is not the same quality. 
 Employment injury insurance (EII); there is found some workers when doing the jobs 
without work protection of the employment injury insurance (EII), or  lack of compliance 
to the laws. Lack of socialization and information deliveries of EII to all workers related to 
rehabilitation and compensation rights when work related injury or illness, especially for 
the frontline workers. There is also not available of EII campaigns and posters in order to 
safe working. 
 Improvement existing technology (IET); in several dumping points and the active mine pit 
locations are still use the equipment lights themselves in night operations, or loss of 
lighting. Need for repair and development of the safety berm in some locations 
surrounding mine pits and hauling roads. The encounter some haul roads do not have the 
lighting, and found some haul roads have been damaged and undulated, and also slippery 
when it rains.     
 Signalization; care and monitoring safety signs are not intensive and immediate actions 
while any sign was broken, lost, or dusty. Safety talk deliverables to workers related to 
safety signs and instructions are not optimal provided (e.g. emergency system evacuation), 
2 times in a year. The safety sign violations are still happening, especially in the cross 
section hauling roads. There is not enough available properly of the safety and traffic signs 
in some active mine pit locations. 
 Organization; There is no personal safety promotion award, still found the communication 
gaps between frontline workers and supervisors, lack of supervision or low leaderships, 
low safety commitments or production oriented, e.g. lack of the rest time management, 
low safety awareness and accountable for the workers. Lack of information and 
socialization deliveries to frontline workers. Still found the support facilities at mine sites 
within a bad condition, e.g. rests building area full dusty, and no air conditioning. Found 








Figure 6.22: Field observation results  
6.4 Assessment of the return on prevention 
The investments consist of the seven elements of the occupational safety and health (OSH) on 
each company. The cost calculation is based on the work and budget plan data and 
information from the companies. The seven OSH investment assessment will take example of 
Adaro Indonesia, and the summary results of the four surface coal mine companies will be 
described into the following explanation below or can see the Appendix Q. 
6.4.1 Net present value (NPV) 
In this study will use time period of 15 years assumed, regarding to the time mine contract of 
companies, and the time period is started of the first of year or with t of 1. The discount 
factors (DF) are assumed in the five different of the 5%, 10%, 12%, 15%, and 20%. Every 
element of OSH is assumed to increase of 5% over 2012, otherwise the accident cost is also 
assumed to decrease of the 5%. The benefit is assumed to increase by ten percent after 2014, 
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and calculating the benefits are considered begin on the third and fifth of running year with 
and without cost of accidents.  
In this calculation, for example the training and education (TE) element of OSH of Adaro 
Indonesia, as the following calculating in Table  6.10. The NPV result is US $ 2,229,968 
regarding to the time accounted period of 15 years. The NPV result with discounted factor 
(DF) 5% is the largest value (positive) when compared to the others of discounted factors 
given (Appendix Q). The Figure 6.23 shown the calculation result of the NPV values for all 
companies in a column graph.  
Table 6.10: The NPV of the TE calculation of Adaro Indonesia  
 
Comparison of the NPV values between with and without accident costs are shown different 
values (Figure 6.23). The NPV values without accident costs are bigger than the NPV values 
with accident costs. The accident costs would be a financial expense to the company or in 
other words to reduce the company's profits. The NPV value of the improvement existing 
technology (IET) is the biggest value of money (34.00%) compared to the total of the seven 
elements of OSH. The NPV of the four elements of OSH (direct to employees) are less than 
the three of the elements of OSH (indirect to employees) between 46.28% and 53.72%. The 
NPV values of the four elements of an OSH program of the company is 40.20% of the NPV 
total of the seven elements of OSH. The NPV ratio between with and without accidents are 
1.80 (w/o AC of 5 divided with AC of 5, see List of Abbreviation in page XVII) and 1.51 
(w/o AC of 3 divided with AC of 3), and then the average ratio is 1.66. in other words can 
say without accident can give more benefits (1.66) to companies and also give a good image. 
The positive results of the NPV values are better for investment reasons.  
DF, % PV, US $
Year of production Year (t) TE Costs (C1) Cost of accidents (C2) Total costs (C) Benefits (B) Net benefits, (B+C) 5% DF 5%
2008 1 (127,348)            (534,367)                        (661,715)           -                    (661,715)                   0.9524   (630,205)         
2009 2 (255,107)            (576,194)                        (831,301)           -                    (831,301)                   0.9070   (754,015)         
2010 3 (213,388)            (439,536)                        (652,924)           -                    (652,924)                   0.8638   (564,021)         
2011 4 (163,896)            (483,490)                        (647,386)           -                    (647,386)                   0.8227   (532,606)         
2012 5 (259,743)            (531,839)                        (791,582)           750,000         (41,582)                     0.7835   (32,580)           
2013 6 (272,730)            (505,247)                        (777,977)           1,000,000      222,023                    0.7462   165,677          
2014 7 (286,367)            (479,985)                        (766,351)           1,100,000      333,649                    0.7107   237,118          
2015 8 (300,685)            (455,985)                        (756,670)           1,210,000      453,330                    0.6768   306,831          
2016 9 (315,719)            (433,186)                        (748,905)           1,331,000      582,095                    0.6446   375,223          
2017 10 (331,505)            (411,527)                        (743,032)           1,464,100      721,068                    0.6139   442,673          
2018 11 (348,080)            (390,950)                        (739,031)           1,610,510      871,479                    0.5847   509,536          
2019 12 (365,484)            (371,403)                        (736,887)           1,771,561      1,034,674                 0.5568   576,145          
2020 13 (383,759)            (352,833)                        (736,591)           1,948,717      1,212,126                 0.5303   642,816          
2021 14 (402,947)            (335,191)                        (738,138)           2,143,589      1,405,451                 0.5051   709,848          
2022 15 (423,094)            (318,432)                        (741,526)           2,357,948      1,616,422                 0.4810   777,527          
NPV = 2,229,968       
Cost factors, in US $ Benefits, in US $




Figure 6.23: Comparison of the NPV values of the four mine companies 
6.4.2 Internal rate of return (IRR) 
Most company business is using the calculators or spreadsheet programs (e.g. excel) will 
automatically perform this function. In this study, The IRR value is calculated using equation 
4.17 (Chapter 4). 
The calculation result of the IRR of the training and education (TE) of OSH elements and the 
seven elements of OSH of Adaro Indonesia is calculated using the excel software, see Table 
6.11 and 6.12. The IRR results are required of the NPV zero, so this result represented of the 
break even points (BEP) because the cash inflow and outflow are in a balanced conditions 
(Figure 6.24 to 6.26). 













































































PV Cost with DF Benefit with DF
TE costs (C1) Cost of accidents (C2) Total cost(C) Benefits (B) Net benefits (B+C)
2008 1 (127,348)                 (534,367)                        (661,715)            -                      (661,715)                 0.8878 (587,438)      (587,438)            -                           
2009 2 (255,107)                 (576,194)                        (831,301)            -                      (831,301)                 0.7881 (655,149)      (655,149)            -                           
2010 3 (213,388)                 (439,536)                        (652,924)            -                      (652,924)                 0.6996 (456,809)      (456,809)            -                           
2011 4 (163,896)                 (483,490)                        (647,386)            -                      (647,386)                 0.6211 (402,093)      (402,093)            -                           
2012 5 (259,743)                 (531,839)                        (791,582)            750,000          (41,582)                   0.5514 (22,928)        (436,465)            413,538               
2013 6 (272,730)                 (505,247)                        (777,977)            1,000,000       222,023                   0.4895 108,678        (380,813)            489,491               
2014 7 (286,367)                 (479,985)                        (766,351)            1,100,000       333,649                   0.4345 144,986        (333,015)            478,000               
2015 8 (300,685)                 (455,985)                        (756,670)            1,210,000       453,330                   0.3858 174,880        (291,899)            466,779               
2016 9 (315,719)                 (433,186)                        (748,905)            1,331,000       582,095                   0.3425 199,347        (256,474)            455,822               
2017 10 (331,505)                 (411,527)                        (743,032)            1,464,100       721,068                   0.3040 219,222        (225,899)            445,121               
2018 11 (348,080)                 (390,950)                        (739,031)            1,610,510       871,479                   0.2699 235,210        (199,462)            434,672               
2019 12 (365,484)                 (371,403)                        (736,887)            1,771,561       1,034,674                0.2396 247,909        (176,559)            424,468               
2020 13 (383,759)                 (352,833)                        (736,591)            1,948,717       1,212,126                0.2127 257,826        (156,677)            414,504               
2021 14 (402,947)                 (335,191)                        (738,138)            2,143,589       1,405,451                0.1888 265,391        (139,382)            404,774               
2022 15 (423,094)                 (318,432)                        (741,526)            2,357,948       1,616,422                0.1676 270,967        (124,305)            395,272               
NPV = 0.00              (4,822,440)         4,822,440            
BEP = (321,496)            321,496               
Cost per employee, US $ = 18.72                     
12.6443052         
DF (%)
US $
Year of production Year (t )
IRR  (%)  = 
Cost factors, in US $ Benefits, in US $
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Table 6.12: The IRR value of the seven elements of OSH of Adaro Indonesia 
 
The Figure 6.24 shows the internal rate of return (IRR) calculation by trial and error or linear 
interpolation of an investment with NPV is equal to zero.  The project is in a good investment 
options when the IRR is greater than the minimum acceptable rate of return (MARR). It 
means the investment of money is profit when compare to the interest of the bank account. 
The IRR is achieved when the NPV is equal to zero, the result of the IRR value is 10.582% or 
in balance position or break even point (BEP) of the cash flow in US $ 7,065,096 and US $ -
7,065,096 (its equal zero), see also Table 6.12 above. Furthermore, the others calculation is 
the same way to calculate (Appendix Q). 
 
Figure 6.24: The IRR (%) position on the graph with NPV equal zero 
The Figure 6.25 shows the comparison of the break even points (BEP) of the four companies. 
The improvement existing technology is still dominating the costly expenses of the company 
PV Cost with DF Benefit with DF
7 element OHS costs (C1) Cost of accidents (C2) Total cost(C) Benefits (B) Net benefits (B+C)
2008 1 (14,948,012)                        (3,740,570)                     (18,688,582)       -                      (18,688,582)            0.9043       (16,900,196) (16,900,196)       -                           
2009 2 (12,827,017)                        (4,033,359)                     (16,860,376)       -                      (16,860,376)            0.8178       (13,787,897) (13,787,897)       -                           
2010 3 (10,340,868)                        (3,076,754)                     (13,417,622)       -                      (13,417,622)            0.7395       (9,922,514)   (9,922,514)         -                           
2011 4 (7,427,407)                          (3,384,430)                     (10,811,837)       -                      (10,811,837)            0.6687       (7,230,379)   (7,230,379)         -                           
2012 5 (8,679,275)                          (3,722,872)                     (12,402,147)       14,500,000     2,097,853                0.6048       1,268,680     (7,500,217)         8,768,897            
2013 6 (9,113,239)                          (3,536,728)                     (12,649,967)       18,200,000     5,550,033                0.5469       3,035,204     (6,918,019)         9,953,223            
2014 7 (9,568,901)                          (3,359,892)                     (12,928,793)       20,020,000     7,091,207                0.4945       3,506,937     (6,393,898)         9,900,835            
2015 8 (10,047,346)                        (3,191,897)                     (13,239,243)       22,022,000     8,782,757                0.4472       3,927,842     (5,920,881)         9,848,723            
2016 9 (10,549,713)                        (3,032,303)                     (13,582,016)       24,224,200     10,642,184              0.4044       4,303,971     (5,492,914)         9,796,884            
2017 10 (11,077,199)                        (2,880,687)                     (13,957,886)       26,646,620     12,688,734              0.3657       4,640,580     (5,104,739)         9,745,319            
2018 11 (11,631,059)                        (2,736,653)                     (14,367,712)       29,311,282     14,943,570              0.3307       4,942,238     (4,751,787)         9,694,025            
2019 12 (12,212,612)                        (2,599,820)                     (14,812,432)       32,242,410     17,429,978              0.2991       5,212,926     (4,430,075)         9,643,001            
2020 13 (12,823,242)                        (2,469,829)                     (15,293,071)       35,466,651     20,173,580              0.2705       5,456,110     (4,136,136)         9,592,246            
2021 14 (13,464,404)                        (2,346,338)                     (15,810,742)       39,013,316     23,202,574              0.2446       5,674,815     (3,866,943)         9,541,757            
2022 15 (14,137,624)                        (2,229,021)                     (16,366,645)       42,914,648     26,548,003              0.2212       5,871,685     (3,619,850)         9,491,535            
NPV = 0.00              (105,976,445)     105,976,445        
BEP = (7,065,096)         7,065,096            
Cost per employee, US $  = 411.41                 
10.582042405     IRR  (%) = 
Year of production Year (t ) DF (%)
US $


















IRR = 10.582042405% with NPV= 0, BEP 
= US $ 411.41 per employee.  
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compared to each other costs. The comparison between the direct and indirect cost to 
employees (personnel) are 39.11% and 60.89%. It means the personnel are the second 
priority of the OSH elements. The comparison between the improvement existing technology 
and indirect to employees is 78.66%, it means the infrastructure and maintenance of the 
hauling roads are still a priority. The OSH cost expenses of the TE, PPE, signalization and 
organization (the average of 4 elements of OSH costs program of the companies) are 
contributing 32.24% of the total of BEP costs or US $ 2,152,200 from all companies. Two 
companies (KPC is US $ 3,256,881 and BC is US $ 2,318,050) are contributed by the OSH 
costs bigger than the average values of the BEP costs, and two companies (AI is US $ 
1,899,145 and TCM is US $ 1,134,723) are less than the average values. It means, the OSH 
costs are needed to increase or improve in relation to comply the requirements.       
 
Figure 6.25: Comparison break even points (BEP) of the four companies  
The cost per employee is the number of BEP cost divided to the average number of 
employees from 2008 to 2012 in the company. For example, the BEP of the training and 
education of Adaro Indonesia is US $ 321,496, and the average number of employees from 
2008 to 2012 is 17,173. The cost per employee (in BEP cost) is calculated, as follows: 
=
US  $ 321,496
17,173 employees
= US $ 18.72/employee        
So, the cost per employee for the training and education of OSH element is US $ 18.72. 
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in the Appendix Q. The OSH costs should be paid by the companies are US $ 207.17 per 
employee, but if for all seven elements of OSH costs are US $ 788.45 per employee. Two big 
coal mine companies of Adaro Indonesia and Kaltim Prima Coal are contributing less than 
the US $ 207,17 per employee, and two companies are bigger than it values. 
The OSH cost expenses of the US $ 207.17 per employee is a based calculation of the OSH 
budget programs of the companies (Table Q.9 in the Appendix Q). For an example, the 
number of employees of Adaro Indonesia in 2012 is 23,555 employees, so the OSH budget is 
defined as follows: 
𝑂𝐻𝑆 𝑏𝑢𝑑𝑔𝑒𝑡 𝑜𝑓 𝑡𝑕𝑒 𝑐𝑜𝑚𝑝𝑎𝑛𝑦 = US $
207.17
employee
 𝑥 23,555 employees = US $ 4,879,889    
Furthermore, the other calculations are the same way to calculate which used the number of 
employees in 2012, see the Appendix Q.  
The Figure 6.26 shows the Bar graph related to the OSH cost expenses of the companies from 
2008 to 2012. The comparison of the required, invested, and calculated of the OSH costs of 
the companies show in different average of the values. The OSH cost program required (OSH 
cost standard by the government) is US $ 0.07 per ton of coal produced. Comparison in total 
between required, invested and calculated of OSH costs of the four companies show 
significant difference values of the percentage of 47.80%, and 78.35%. It means, the OSH 
cost standard should be reviewed or improved by 2.09 times. For the invested of OSH costs 
are also need to add the OSH budget become 1.28 times. In this figure shows the accident 
costs of average are contributing about 102.02% compared to OSH costs invested by the 
companies, it means the OSH costs invested by the companies are almost the same with the 
amount of the accident costs spent. Due to this assessment results, the companies should be 
invested the money in the occupational safety and health properly, hopefully with proper 
invest of money in OSH will give more benefit or can reduce or prevent an accident at 
workplaces. In general words, the budget of OSH costs should be reviewed and improved to 
become a progressive of the values of 1.68 times (ratio). It means, the company should pay 
the OSH cost as much as US $ 0.12 per ton of coal produced (US $ 0.07 per ton x 1.68) or 
US $ 207.17 per employee. 




Figure 6.26: The OSH costs required, invested, and calculated 
6.4.3 Net benefit-cost ratio (Net B/C ratio) 
The benefit-cost ratio is calculated using the equation 4.21 in Chapter 4. The calculation, for 
an example the training and education of the element of OSH (Table Q.1 in the Appendix Q). 
The total benefits with discounted factor of 5% is US $ 9,869,811 (discounted of the present 
values (PV) cash inflow), and the total costs with a discounted factor of 5% is                       
US $ - 7,639,843 (discounted of the present value (PV) cash outflow). The Net B/C ratio is 




𝑜𝑟 𝑅𝑂𝑃 =   









𝑜𝑟 𝑅𝑂𝑃 =     
 US  $ 9,869,811 – US  $ 7,639,843 
US  $−7,639,843
  x 100%
𝑇
𝑡=1
= 𝟐𝟗. 𝟏𝟗% 
Furthermore, the others calculation is used the same way of methods.  
Figure 6.27 shows the net benefit-cost ratio of the four companies with and without accident 
costs. The calculation results of the Net B/C ratio can see in the Appendix Q in                
Table Q.13 – 17. The comparison of the net benefit-cost ratio between with and without 
accident costs of the four companies which Adaro Indonesia is 1.30 and 2.31 (ratio 1.78, 
highest), Berau Coal is 1.19 and 1.38 (ratio 1.16, lowest), Trubaindo Coal Mining is 1.36 and 
2.02 (ratio 1.49), and Kaltim Prima Coal is 1.47 and 2.01 (ratio 1.36). For an example of 
Adaro Indonesia, the Net B/C ratio with accident costs is 1.30, and without accident costs is 
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occurred), and otherwise, if without any accident occurred with one dollar invested will give 
the benefit 2.31 dollars. The ratio 1.78 (2.31/1.3) of Adaro Indonesia, it means without 
accident occurred in the mining operations will give 1.78 times toward every dollar of money 
invest in OSH. The total average value of the Net B/C ratio of the seven elements of OSH is 
1.63, and the total average value of the Net B/C ratio of the OSH program for the companies 
is 1.72. The Net B/C ratio is bigger than one as a basic point, it means investing money in 
occupational safety and health properly will give more benefits, such as without accident 
happen, success in production, good images, satisfaction of workers, proud of the company, 
etc.  
 
Figure 6.27: Comparison of the Net benefit-cost ratio results 
Notes: With AC of 5 is with accident cost (AC) and benefit start in the fifth of the year, with an AC of 3 is with 
accident cost and benefit start in the third of the year, w/o AC of 5 is without accident cost and benefit start in 


















































































7. Conclusion and Recommendation 
7.1 Conclusion  
According to the explanation of the result and discussion in Chapter 5 about the preventing 
accidents at the workplace, especially in the surface coal mining companies which represent 
the coal contract of works of the big to the small scale of mining industries in Indonesia. The 
survey or investigation in this study involves of the descriptive statistical analysis of the mine 
accident rates, workers‟ perception and return on prevention. The assessment approaches are 
used to determine the strategy to prevent accidents at work in order to achieve the zero 
accident vision. The survey or investigation was made in the same of the number of 
respondents of 400 persons on each company, with total 1,600 respondents. The conclusion 
of the survey or investigation results show in various expectations: 
 The frequency and severity rates of the mining accidents are important to justified the 
company performance on safety, when the frequency rate (LTIFR) is smaller than 0.4 as 
the threshold standard, the safety performances of the company are in a good condition, 
and when the severity rate (LTISR) is smaller than 80 as the threshold standard (e.g. in 
fatality cases), the safety performances of the company is in a good conditions too. The 
severity rate is a better choice for interpreting on safety performances of the company.  
 The unprocedure working is the main caused of the mine accidents at workplace in the 
mining industries, which caused by the young workers (i.e. 18 to 25 years old with job 
profession as the mechanics and truck/trailer operators) with low experiences (i.e. 0 to 3 
years), and senior high school background. It means, low safety accountable and 
awareness, lack of coordination or communication gap, low leadership, low committment 
to safety. According this reason the company should be improving the safety knowledge 
and behavior of workers through the training and education, safety campaign and 
information.   
 The vaildity and reliability tests of the questionnaires have complied with the 
requirements, with the coefficient of correlation Cronbach’s alpha is larger than 0.6 
(reliable threshold value), and it can be used as an instrument to measure the safety 
performances of the company. 
 According to the respondents answered of the closed questions that the occupational safety 
and health are not the main priority of the companies.    




 The perception of the respondents is concerned that the OSH organization should be 
reviewed as the main priority in order to prevent accidents or improve safety performance 
of workers.       
 Majority of the respondents of the four companies are suggesting that the OSH 
organization should be reviewed as the main priority to prevent accidents at work. All 
respondents think the OSH organization is the work structure of the people who can 
arrange how to achieve production goals without accident happen.  
 The five sub elements priority of the OSH organization are improved of the safety 
accountable and awareness as a main priority of the workers, comply and obey to OSH 
rule, hazard identification, inspection and supervision, safety committment and personal 
communication, and the last but not least priority to improve the support facilities in the 
mine site operations.  
 Based on the rating points of the focus groups interview, the Frontline workers should 
become as the main concern to improve the knowledge and behavior through the training 
and education, accurate information given, also improve and intensive personal 
communication constructively. The supervisor level is concerned to improve two way 
communications with the frontline workers intensively.  
 The workers violation are still occurring during working at workplaces or the mine site 
activities, and there is not equal safety standard or guideline between the mine operator 
and contractor in relation to give a training and education processes, personal protective 
equipment, preventive medical check up, and the employment injury insurance. Personnel 
communication gap between frontline workers and supervisors, and the production target 
oriented. 
 Some companies invested money in the occupational safety and health (OSH) program are 
lower than the cost calculation results (78.35%), and the OSH costs required are also 
lower than the OSH cost calculation results for all companies surveyed (47.80%). The 
money invested in OSH program is almost the same with the accident costs spent (1:1.02). 
 The net present value (NPV), internal rate of return (IRR), and net benefit-cost ratio (Net 
B/C ratio) are important financial calculation approaches of the return on prevention in 
order to find the minimum standard of the money invest in the occupational safety and 
health program at the company or the OSH cost effectiveness. 




 The break even point (BEP) of the financial calculation of the seven elements of OSH is 
US $788.45 per employee per year, or the company should be invested US $ 207.17 per 
employee per year especially for the OSH cost program only. 
 The OSH cost standard amount of US $ 0.07 per ton of coal produced should be reviewed, 
increasing become US $ 0.12 per ton of coal produced according the calculation results of 
the Net benefit-cost ratio (Net B/C ratio) is 1.72 for OSH only (the ratio of all seven 
elements are 1.63).     
7.2 Recommendations for further research 
In this study, the survey and investigation of the questionnaire, interview, observation and 
estimate benefits calculation were conducted in the four surface coal mine companies only, 
that representatives of the coal mines in Indonesia. Therefore, further research should be 
conducted in the mineral mine companies in order to achieve or update data for improving 
safety performances or accident prevention at the workplace. 
According to the incomplete data recapitulation of the lost work days cause an accident at the 
works as detail comparable to the lost time injury data. Due to, the companies should be 
gathered the data on the lost work days related accidents as detail such as the mine accident 
factors (e.g. unprocedure working, unsafe working condition, etc.) for justification clearly.   
Regarding to characteristics of the surface coal mine workers in Indonesia, the senior high 
school is dominant workers (e.g. four coal companies have 80.5%). Due to this reason for 
further research is better to choose only this education background level, with the specific job 
profession of the mechanics or truck/ trailer operators only. In other words, the further 
research focus on the frontline workers, because majority the mine accidents are also 
contributed by them with low work experiences as younger workers. 
One method can also apply to justify the safety performances of the companies by using the 
other of the Nordic safety climate questionnaire (NOSACQ-50), this method should be 
considered and applied to the future because the questionnaire has been tested in various 
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Filling Instruction/ Petujuk Pengisian :  
1. Read carefully every question and all alternative answer/ Bacalah dengan baik setiap pertanyaan 
dan seluruh alternatif jawaban;  
2. Put a cross (X) on the most appropriate answer, according to your option/ Beri tanda silang (X) 
pada satu jawaban yang paling sesuai menurut anda;  
3. Thank you very much for your cooperation / Terima kasih atas kerja samanya. 
 
Notes: The assessment is based on the Likert scale with a score from 5 to 1 as follows: 5=strongly agree, 
4=agree, 3= Neither agree, 2=Disagree, 1=Strongly disagree. 
 
Examples, how to register your answers to the questionnaires : 
 









(5) (4) (3) (2) (1) 
1 Management encourages employees here to 
work in accordance with safety rules.  
    
 
2 We who work here break safety rules in order to 
complete work on time.  
    
 
Note: If you put an X in a wrong box, fill in the other box and put a new X in the correct box.  
 
 
I. Respondent Identity / Identitas Responden : 
 
Gender / Jenis Kelamin      Male / Laki-laki  Female / Perempuan 
Age / Umur  ..........................year(s) / tahun 
Working experiences / Lama kerja  .........................year (s) / tahun 
Education Level / Tingkat 
pendidikan 
 Elementary School / SD  Senior High School / SMA 
 Junior High School / SMP  S1 or S-2, 
Others....................................... 
Status / Status  Married / Menikah  Not Married or Single / Belum 
Menikah 
 
II. Type of Mining Company / Tipe perusahaan tambang 
 
 Mining operator (contract owner)  Mining contractor / Sub contractor 
Please write the company name :  .................................................(e.g. PAMA, SIS, etc.) 
 
III. What is your position in the company 
 
 General Manager of Production  Supervisor  LV driver  
 Technical Mine Manager / 
(KTT) 
 Lead hand/ Group Leader  Bus driver 
 Manager  Dump truck operator  Mechanic  
 Superintendent  Trailer operator  Truck operator  







     




Name of your supervisor and position  :  ................................................. 
 
Working unit or department   : ................................................. (e.g.: Maintenance dept.,  
                                                                                                                                                    Production dept.) 
 
 
A. Closed Questions: 
 
 
1. When did you get the last practical training and education related to occupational health and safety (OSH)?  
a. 2012  b. 2011  c. 2010  d. 2009  e. before 2009 
What type of training?   
 
a. Defensive driving b. First aids  c. Fire fighter d. Simper  training 
  
e. Others (specify)..............................  
 
How often do you get the OSH practical training and education in a year? 
a. Nothing  b. Once     c.  Twice  d.  more than twice      
 










3. Before working signed as an employee, is the medical check-up important for you? 
a. Yes b. No 
 
How often do you get the preventive medical check-up after working? 
a. Nothing b. Once a year  c. Twice a year d. Once in two years   
 
If yes, when did you get the last preventive medical check-up?  










4. What is the right picture related to manual handling position (ergonomic)? 
 
         
a. Based on legs    b.  Based on waist 
 
5. Regarding the Social Security of Workforces Law No. 3 of 1992(Jamsostek), in article 3 point 2 is said every 
worker has the right to get social security. Are you registered as a member of the social security of 
workforces (e.g. Jamsostek)? 
a. Yes b.  No   
 
6. The employment injury insurance premium is 1.74% of the monthly salary, if the management disagrees to 
covered regarding to the Government Regulation (PP) No. 14 of 1993 in Article 4, would you pay the 
premium in order to get monetary compensation and rehabilitation due to work related accident? 
a. Yes b.  No 
If yes, why willingness to pay? 
a. Working style  b. Self image c. Company image d. Feel safe, comfortable,                     
                                                                                                                                and family reasons 
 
7. What is the current condition of your workplace or mine site operation related to accident prevention, for 
example: lighting system, width of hauling roads, safety berm, emergency preparedness? 
a. Properly  b. Improperly  c. Need for improvement d. Good enough 
 
8. In case truck on fire or burn when your driving, if you can not handle of fires. What is the right picture? 
 
a. Use emergency escape chute  
 
 
b. Jump directly to down 
9. The operator truck always wants to achieve the production target for bonus reasons, even though sometimes 
dangerous when it rains (e.g. slippery signs when the rain should be stopped or slowly). In your opinion, 
what is most important between safety and salary? 
 




10. Speed limit sign is 50 km/hour, if you see the truck operator drive more than the signed, for example,  
speeding in 70km/h, what are you doing? 
 
a. No care  b.  inform to the supervisor c.  Blame him by radio  
d. Write the truck number and report for getting point of the safety care  
e. Remind him by radio communication to reduce speed for safety. 
 
11. What is the real condition in order to repair the heavy equipment in your workshop? 
 
                                 
 
































Please read carefully and follow the instructions: 
 
Statement or question 
Score 
SA A NA D SD 
(5) (4) (3) (2) (1) 
1. Management encourage and facilitate competent workers only to follow the 




   
2. The OSH training and education is one of the best ways to preventing accidents 
in the workplace. 
 
     
3. Training of driving (e.g. defensive driving), on the job training, safety 
induction or hazard communication training is meaningless. 
 
     
4. Management provides the optimal effort for OSH training and education with 
sufficient budget. 
 
     
5. The OSH Training and Education is generated to increase workers motivations 
and satisfactions to work safely. 
 
     
6. Management accepts excuse of workers objected work on a job if OSH 
requirements and Personal Protective Equipment (PPE) is not feasible unless 
the supervisor states with accountability, in accordance with the content of 
Article 12 point e in an Occupational Safety Act No. 1 of 1970. 
 
     
7. Many reasons workers wouldn‟t wear of PPE, because of heat, not comfort, 
weight, unsightly, interfere with the work, and so on. 
 
     
8. PPE and safety equipments are important to reduce the impact of occupational 
hazards. 
 
     
9. Management accepts dangerous behavior of workers such as improper wear of 
PPE during working as long as there are no accidents. 
 
     
10. Fear of sanctions (negative consequences) from management discourages 
workers to report minor accidents or Wear of PPE violations. 
 
     
11. Management ensures all workers get medical checked-up, according to the 
Ministerial Decree of Mining and Energy No. 555.K/26/M.PE/1995, in Article 
27 is about Medical Check-Up for workers.  
 
     
12. Healthy is more important than production. 
 
     
13. Management provides the nutritious food and beverages to workers are 
significant influenced to increase of working performance and endurance. 
 
     
14. Management provides health facilities e.g. clinics, sports center, doctor or 
health care professional, and medicines, will provide comfort and focus on 
working safely. 











Statement or question 
Score 
SA A NA D SD 
(5) (4) (3) (2) (1) 
15. Management never asks workers for their health problems before making 
decisions regarding accident prevention. 
 
     
16. The occupational accident insurance is a protection program designed for 
workers who work with high hazard level only. 
 
     
17. The compensation benefits and rehabilitations of the working accidents when 
you get seriously injured. 
 
     
18. When the hazard and risk are detected, management ignores it without action. 
 
     
19. Commuting accident (go and home travelling) are not included the working 
accident. 
 
     
20. The occupational accident insurance is one of effective way to prevent 
accidents in the workplace or mine site operations. 
 
     
21. Management ensures all engines and transmission equipments have sources 
of hazards are covered, according to an Article 163 of the Ministerial Decree 




   
22. Combination between the truck and conveyor system in the mining 
operations will increase the production and cost saving? 
 
     
23. Availability of the rest facilities, toilets, and emergency ramp up at a certain 
point in the area of mine operations or hauling roads for safety are 
meaningless and costly. 
 
     
24. Management never asks problems that impede of worker productivity on 
workplaces or mine site operations including hauling roads during working. 
 
     
25. Safety berms, mine water drainages, haul roads (e.g. width, slope and 
hardness) available properly are  not significant influenced to productivity 
and effectiveness. 
 
     
26. Management is always complied and committed to follow an Article 146 
point 1 of the Ministerial Decree of Mining and Energy No. 
555.K/26/M.PE/1995, concerning the transportation rules and installation of 
traffic signs at the location or area mining operations properly. 
 
     
27. To follow safety signs and texts are sufficient for work safe. 
 
















Statement or question 
Score 
SA A NA D SD 
(5) (4) (3) (2) (1) 
28. Signalizations e.g. safety signs, emergency signs, warning signs, traffic signs, 
safety performance board, labelling (MSDS) in the workplace or mine site 
operations will increase hazard awareness. 
 
     
29. When a safety sign or traffic sign violation is detected, management ignores it 
without sanction. 
 
     
30. In emergency situations, violations of safety signs or emergency signs are 
allowed. 
 
     
31. Low mine accident rates or the number of mine accidents showed participation 
and responsibilities of all employees in improving the image or a positive 
perception of the company. 
 
     
32. For safety is only the management responsibility only. 
 
     
33. Accident prevention is responsibility workers only. 
 
     
34. Periodically of safety certification, safety audit, safety reward and safety 
inspection are not influenced to company image. 
 
     
35. Management places safety before production. 
 





































C. Suggestions for safety improvement or accident prevention in your workplaces 
 
In your opinions or expectations, what is the most important and effective to improve 
safety performances or accident preventions in your workplaces or mine site operations? 
 








































---  Thank you very much for your participation --- 









The aim of the focus group interviews is to get a deeper understanding of the results from the 
questionnaire survey. 
A. Persons interviewed data 
 
 Mine company type    :     Mine operator (contract owner)     
 
             Mine contractor                                                      
 Name of the company   : ............................................................................  
 
 Name of participant (1)  : ............................................................................            
      Male      Female 
 Name of participant (2)  : ............................................................................            
      Male      Female 
 Name of participant (3)  : ............................................................................            
      Male      Female 
 Name of participant (4)  : ............................................................................            
      Male      Female 
 Name of participant (5)  : ............................................................................            
      Male      Female 
 
 Date of birth (e.g. age)  : ............................................................................ 
 Marriage status    :      Married       Single  
 Department/ division   : ............................................................................ 
 Job position    : ............................................................................ 
 Direct supervisor   : ............................................................................ 
 Mine location    : ............................................................................ 
 Date of interview   : ............................................................................ 
 











B. Interview questions: 
 
1. Do you think the OSH training and education is necessary, according to an Article 28 of 
the ministerial decree of mining and energy No. 555.K/26/M.PE/1995? 




2. Do you think the OSH training and education are increasing motivation and satisfaction 
to work safely? 
a. Yes b. No    
and why?...............................................................................................................................  
............................................................................................................................................... 
 
3. Many reasons workers wouldn‟t wear of PPE, because of heat, not comfort, weight, 
unsightly, interfere with the work, and so on. What do you think about the 
implementation of wear of PPE in the workplaces during working? 
a. Poor  b. fairly  c. Good   
and why? .............................................................................................................................. 
............................................................................................................................................... 
 
4. In your opinion, The PPE can prevent or reduce the impact the occupational hazards,         
e.g. falling object, and how about the availbility and how many often you can change 
with the new one? 
a. Yes b. No    
and why and how much?....................................................................................................... 
............................................................................................................................................... 
  
5. Regarding to an Article 27 of Kepmen 555.K concerning the Medical Check-up. What 
do you think about the MCU before you signed as a worker, is it important? 
a. Yes  b. No   
and why?............................................................................................................................... 
............................................................................................................................................... 
6. What is influenced of the preventive medical check up (PMCU) with your focus on 
working performances (after signed)? 







7. Do you know or understand about the employment injury insurance (EII) which part of 
the social security of workforces (e.g. Jamsostek) in the Law No. 3 of 1992? And do you 
know about the benefit of this EII?  




8. How do you know about the EII?  
a. Campaign b. Poster c. Socialization  
and please explain?.............................................................................................................. 
.............................................................................................................................................. 
 
9. What do you think, has the management, improved of the existing technology in order to 
an accident preventions at workplaces? e.g. machine guarding, safety berm, conditions of 
hauling roads, lighting for night operations, combination shovel-truck and conveyor, 
IPCC, OPCC, etc.  
a. Yes, has been done b. No, has not been done  
and please explain?............................................................................................................... 
............................................................................................................................................... 
 
10. In your opinions, how about the signs installed and availability (e.g. safety, traffic, 
warning signs, etc.) at workplaces or mine site operation areas? 
a. Available and install porperly b. Available improperly  c. Not available 
and please explain?............................................................................................................ 
............................................................................................................................................. 
11. Do you comply the safety signs (e.g. safety, traffic, warning signs, etc.) during working 
and can simplify your jobs? 
a. Yes   b. No  
and please explain?............................................................................................................ 
............................................................................................................................................. 
12. Have you received the personal safety reward or discipline sanction? 
Please explain........................................................................................................................ 
 





14. In your options, how about the support facilities surrounding mine pit operation areas, 




15. What do you think about the slogan “safety first”, is the management implemented it as 
well in mine operations and comply and obey the safety rules? 
a. Yes, done  b. Not yet, still on progress  c. No  
and please explain...............................................................................................................  
............................................................................................................................................. 
 
16. What do you think about the implementation of the OSH regulations and laws (e.g. 
Occupational safety law No. 1 of 1970, Social security of workforces No. 3 of 1992, and 
ministerial decree No. 555.K of 1995 concerning on the OSH in mining) at workplaces? 
a. Poor  b.   Fairly c.   Good   
and why, please explain?.............................................................................................. 
......................................................................................................................................... 




18. How the management implemented the safety accountable and awareness to employees? 
 




20. Do you think success the accident preventions at workplaces (efforts)? 




21. What do you think about the housekeeping programs at workplaces and rest time 








Propose for the occupational health and safety observation form
P 
Observer : .................................................    Company  : .......................................... 
Date and Time : .................................................  AM   PM Person incharge : .......................................... 
Site Location : .................................................   Manager Resp. : .......................................... 
Gen. Condition :  poor   fair   good   Wheater             :  rainy  cloudly  ...........oC 
Shift Time :  day      night         bright  light rain/drizzle 
 
Instructions: safety practice, observation related to the seven elements (A to G), mark the appropriate 
column to indicate whether worker/s or workplace conditions are safe (good) working behavior or 
















Safe Risk No Yes N/A  
 (1) (2)  (1)  (2)  (0)   
  
   
 N/A  
A Traininig & education       
1 Facility:           
  a. Training center 
   
 N/A  
  b. Simulation truck training  
   
 N/A  
2 Trainer competency (e.g. certificate trainer, TOT) 
   
 N/A  
3 Environment working conditions /housekeeping 
   
 N/A  
4 OSH Training and Education Informations 
   
 N/A  
5 Training & Education Programs:  
     
 
 a. Internal: e.g. safety induction, annual 
refresher, first aids, on the job training, 
defensive driving, Simper, mechanic, LOTO, 
TNA, hazcom, portable fire extinguisher, and 






 b. External: Seminar, Workshop, Intership, 
Competency; POP, POM, POU, OSH 











 N/A  
6 OSH Training Documentations       
 a. List of attendance 
   
 N/A  
 b. OSH Topic deliver 
   
 N/A  
7  Are evacuation/fire drills conducted regularly e.g. 
fire fighting, emergency evacuation 
   
 N/A  
8 
Workers motivations and satisfaction follow the 
rules and work safely; operator, mechanic, 






 9 Manajement or supervisor supervises workers 
follow the rules and work safely. 
   
 N/A  
10 Document reviews; SOP training, etc. 
   





















Safe Risk No Yes N/A  
 (1) (2)  (1)  (2)  (0)   
      
 
 N/A  
B Personal Protective Equipment  
(PPE)  
           
1 Facility:             
  a. Warehouse or PPE store 
  
 
 N/A  






 c. Retrieval system e.g. coupon, etc. 
  
 
 N/A  
 d. Has a PPE and Safety Equipment hazard 











3 PPE and Safety Equipment (required, 
adequate or appropriate, good conditions, 
worn properly):      
 






 b. Hearing protection 
  
 
 N/A  
 c. Respiratory protection 
  
 
 N/A  
 d. Protective clothing / gloves 
  
 
 N/A  
 e. Fall protection 
  
 
 N/A  
 f. Multi gas detectors, noise dosimeter, 





 g. Emergency equipments 
  
 
 N/A  
 h. Danger of cuts and chemical contact. 
  
 
 N/A  
 i. PPE  cost per employee in a year? 
     
 
4 
Workers wear of PPE and SE according to 











 N/A  
 
c. Driver of LV, Bus, etc. 






 N/A  
5 






 6 Manajement or supervisor supervises 
workers to wear of PPE and SE according to 
occupational hazards properly. 
  
 
 N/A  
7 Sanction System through violations wear of 
PPE  
    
 
 N/A  
8 Document reviews; SOP realted to wearing 
and maintain of PPE & SE. 
    
 





















Safe Risk No Yes N/A  
 (1) (2)  (1)  (2)  (0)   
      
 
 N/A  
C Preventive medical check up (PMCU)            
1 Facility involve person incharges:            
  a. Clinic or hospital and accesories: 
ambulance 
    
 
 N/A  
  b. Doctor or health care professional      
 
 N/A  
 c. Sport center     
 
 N/A  
 d. First aider & First aid kits     
 
 N/A  
 e. Medicines      
 
 N/A  
 f. Catering food and beverages and 
hygiene 
    
 
 N/A  
 g. Ambulances and accessories     
 
 N/A  
2 Manual handling     
 
 N/A  
3 Preventive fatigue system 
  
 
 N/A  
4 Working time system  
  
 
 N/A  
5 Working environment conditions:  
     
 
 a. dust 
  
 
 N/A  
 b. Noise 
  
 
 N/A  
 c. vibration 
  
 
 N/A  
 d. others 
  
 
 N/A  
6 Workers focus on work       
 a. Operator 
  
 
 N/A  
 b. Mechanic 
  
 
 N/A  
 c. Driver LV, Bus, etc. 
     
 
 d. Others 
  
 
 N/A  
7 Manajement or supervisor supervises 






8 Nutritious foods and beverages and cost 





9 MCU cost per employee in a year? 
  
 
 N/A  






11 Document reviews; SOP MCU, etc. 
  
 






















Safe Risk No Yes N/A  
 (1) (2)  (1)  (2)  (0)   
      
 
 N/A  
D Employment  injury insurance (EII)            
1 Facility:             
  a. Complaint system of compensation 
and rehabilitation regarding to 
working accidents 
    
 
 N/A  
  b. Person incharges of complaint 
system  
    
 
 N/A  
 c. Accident documentation system 
internal (mine book and company 






2 Counselling system of OAI by 
Jamsostek or other of insurance body 
    
 
 N/A  
3 Operator driving follow the safety 
driving, traffic rules; e.g. speeding.  
    
 
 N/A  
4 Mechanic follow the safety instructions     
 
 N/A  
5 Working environment conditions       
 a. Workshop     
 
 N/A  
 b. hauling roads     
 
 N/A  
 c. mine pit area     
 
 N/A  
 d. others       
6 Manajement or supervisor supervises 
workers to follow the rules and work 





7 OAI cost per employee in a year (or 






8 Document reviews; SOP accident 
prevention, etc. 
    
 


























Safe Risk No Yes N/A  
 (1) (2)  (1)  (2)  (0)   
      
 
 N/A  
E Improving existing technology (IET)            
1 Facility:             
  a. Width, slope and hardness of hauling roads      
 
 N/A  
 b. Safety berms, mine water drainage     
 
 N/A  
 c. Safety devices and Guarding system 
  
 
 N/A  
 d. Combination of truck and conveying system 
  
 
 N/A  
 e. Rest area conditions and parking area   
  
 
 N/A  
 f. Emergency ramp up on hauling roads 
  
 
 N/A  
 g. Emergency escape chute on dump truck 
  
 
 N/A  
2 Workplace conditions: 
     
 
 a. Sufficient Lighting and temporary lights 
protected from accidental breakage. 
  
 
 N/A  
 b. Width, slope and hardnessof hauling roads 
  
 
 N/A  
 c. Safety berms 
  
 
 N/A  
 d. Rest and Parking areas equipped with 
sufficient security lighting 
  
 
 N/A  
3 




 N/A  
 4 Manajement or supervisor supervises workers to 
follow the rules and work safely. 
  
 
 N/A  
        
F Signalization       
1 Facility:       
 a. Traffic signs, e.g. speed, stop, priority , 
etc. 
    
 
 N/A  
 b. Hazardous material signs, e.g. MSDS of 
toxic 
    
 
 N/A  
 c. Warning and prohibition signs     
 
 N/A  
 d. Emergency system, e.g. alarm, escape 
way 
    
 
 N/A  
 e. Work permit, LOTO, Electrical signs     
 
 N/A  
 f. Safety performance board     
 
 N/A  
 g. Barricades, guard, rails, step signs     
 
 N/A  
 h. Fire extinguishers and emergency 
equipments signs, alarm, labeled, & 





 i. Assembly area or Gathering area     
 
 N/A  
2 Workers aware to follow the rules to work safely     
 
 N/A  
3 Manajement or supervisor supervises 






4 Document reviews; SOP Traffic signs, etc. 
  
 



















Safe Risk No Yes N/A  
 (1) (2)  (1)  (2)  (0)   
      
 
 N/A  
G Organization            
1 OSH committee      
 
 N/A  
2 Preventive maintenance system      
 
 N/A  
3 Pre operational equipments check 
systems  
    
 
 N/A  
4 Safety promotions and reward for 











 b. Safety posters and campaign posted 
  
 
 N/A  
 c. Safety suggestions 
  
 
 N/A  
5 Safety audit  
  
 
 N/A  






7 Annual Safety performance reward  
  
 
 N/A  
8 Safety inspection and cross inspection: 
     
 
 a. Internal 
  
 
 N/A  
 b. External 
  
 
 N/A  
9 Emergency response team & Fire rescue 
event 
    
 
 N/A  
10 Worker behavior to follow the safety 
rules, e.g. use safety belt, safety driving, 





11 Adequate workers for job and proper 






12 All vehicle motion safety, e.g. DT, 





 13 Manajement or supervisor supervises 
workers to follow the rules and work 






14 Document reviews; Procedures and 
standards, e.g. SOP work permit, speed 
limit driving, repairing and 






15 Environment working conditions 
/housekeeping, e.g. free of slip or trip 











The LTIFR calculation 
 
 
Notes: The calculation is using the equation number 4.1 in Chapter 4, the LTIFR equation as follows:  
LTIFR  =
 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑙𝑜𝑠𝑡 𝑡𝑖𝑚𝑒 𝑖𝑛𝑗𝑢𝑟𝑖𝑒𝑠  106
 𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠 𝑕𝑜𝑢𝑟𝑠 𝑤𝑜𝑟𝑘𝑒𝑑 
 
 
Employment Hoursman worked 1     2     3       4       5       6       7       8       9       10     11     12     13     14     15     16     17     18     19     20     21     22     23     24     25       30       40       50       60       100     500        1,000     
100                   250,000                         4.0   8.0   12.0   16.0   20.0   24.0   28.0   32.0   36.0   40.0   44.0   48.0   52.0   56.0   60.0   64.0   68.0   72.0   76.0   80.0   84.0   88.0   92.0   96.0   100.0    120.0    160.0    200.0    240.0    400.0    2,000.0    4,000.0    
200                   500,000                         2.0   4.0   6.0     8.0     10.0   12.0   14.0   16.0   18.0   20.0   22.0   24.0   26.0   28.0   30.0   32.0   34.0   36.0   38.0   40.0   42.0   44.0   46.0   48.0   50.0      60.0      80.0      100.0    120.0    200.0    1,000.0    2,000.0    
300                   750,000                         1.3   2.7   4.0     5.3     6.7     8.0     9.3     10.7   12.0   13.3   14.7   16.0   17.3   18.7   20.0   21.3   22.7   24.0   25.3   26.7   28.0   29.3   30.7   32.0   33.3      40.0      53.3      66.7      80.0      133.3    666.7       1,333.3    
400                   1,000,000                      1.0   2.0   3.0     4.0     5.0     6.0     7.0     8.0     9.0     10.0   11.0   12.0   13.0   14.0   15.0   16.0   17.0   18.0   19.0   20.0   21.0   22.0   23.0   24.0   25.0      30.0      40.0      50.0      60.0      100.0    500.0       1,000.0    
500                   1,250,000                      0.8   1.6   2.4     3.2     4.0     4.8     5.6     6.4     7.2     8.0     8.8     9.6     10.4   11.2   12.0   12.8   13.6   14.4   15.2   16.0   16.8   17.6   18.4   19.2   20.0      24.0      32.0      40.0      48.0      80.0      400.0       800.0       
600                   1,500,000                      0.7   1.3   2.0     2.7     3.3     4.0     4.7     5.3     6.0     6.7     7.3     8.0     8.7     9.3     10.0   10.7   11.3   12.0   12.7   13.3   14.0   14.7   15.3   16.0   16.7      20.0      26.7      33.3      40.0      66.7      333.3       666.7       
700                   1,750,000                      0.6   1.1   1.7     2.3     2.9     3.4     4.0     4.6     5.1     5.7     6.3     6.9     7.4     8.0     8.6     9.1     9.7     10.3   10.9   11.4   12.0   12.6   13.1   13.7   14.3      17.1      22.9      28.6      34.3      57.1      285.7       571.4       
800                   2,000,000                      0.5   1.0   1.5     2.0     2.5     3.0     3.5     4.0     4.5     5.0     5.5     6.0     6.5     7.0     7.5     8.0     8.5     9.0     9.5     10.0   10.5   11.0   11.5   12.0   12.5      15.0      20.0      25.0      30.0      50.0      250.0       500.0       
900                   2,250,000                      0.4   0.9   1.3     1.8     2.2     2.7     3.1     3.6     4.0     4.4     4.9     5.3     5.8     6.2     6.7     7.1     7.6     8.0     8.4     8.9     9.3     9.8     10.2   10.7   11.1      13.3      17.8      22.2      26.7      44.4      222.2       444.4       
1,000                2,500,000                      0.4   0.8   1.2     1.6     2.0     2.4     2.8     3.2     3.6     4.0     4.4     4.8     5.2     5.6     6.0     6.4     6.8     7.2     7.6     8.0     8.4     8.8     9.2     9.6     10.0      12.0      16.0      20.0      24.0      40.0      200.0       400.0       
2,000                5,000,000                      0.2   0.4   0.6     0.8     1.0     1.2     1.4     1.6     1.8     2.0     2.2     2.4     2.6     2.8     3.0     3.2     3.4     3.6     3.8     4.0     4.2     4.4     4.6     4.8     5.0        6.0        8.0        10.0      12.0      20.0      100.0       200.0       
2,500                6,250,000                      0.2   0.3   0.5     0.6     0.8     1.0     1.1     1.3     1.4     1.6     1.8     1.9     2.1     2.2     2.4     2.6     2.7     2.9     3.0     3.2     3.4     3.5     3.7     3.8     4.0        4.8        6.4        8.0        9.6        16.0      80.0         160.0       
3,000                7,500,000                      0.1   0.3   0.4     0.5     0.7     0.8     0.9     1.1     1.2     1.3     1.5     1.6     1.7     1.9     2.0     2.1     2.3     2.4     2.5     2.7     2.8     2.9     3.1     3.2     3.3        4.0        5.3        6.7        8.0        13.3      66.7         133.3       
4,000                10,000,000                    0.1   0.2   0.3     0.4     0.5     0.6     0.7     0.8     0.9     1.0     1.1     1.2     1.3     1.4     1.5     1.6     1.7     1.8     1.9     2.0     2.1     2.2     2.3     2.4     2.5        3.0        4.0        5.0        6.0        10.0      50.0         100.0       
5,000                12,500,000                    0.1   0.2   0.2     0.3     0.4     0.5     0.6     0.6     0.7     0.8     0.9     1.0     1.0     1.1     1.2     1.3     1.4     1.4     1.5     1.6     1.7     1.8     1.8     1.9     2.0        2.4        3.2        4.0        4.8        8.0        40.0         80.0         
6,000                15,000,000                    0.1   0.1   0.2     0.3     0.3     0.4     0.5     0.5     0.6     0.7     0.7     0.8     0.9     0.9     1.0     1.1     1.1     1.2     1.3     1.3     1.4     1.5     1.5     1.6     1.7        2.0        2.7        3.3        4.0        6.7        33.3         66.7         
7,000                17,500,000                    0.1   0.1   0.2     0.2     0.3     0.3     0.4     0.5     0.5     0.6     0.6     0.7     0.7     0.8     0.9     0.9     1.0     1.0     1.1     1.1     1.2     1.3     1.3     1.4     1.4        1.7        2.3        2.9        3.4        5.7        28.6         57.1         
8,000                20,000,000                    0.1   0.1   0.2     0.2     0.3     0.3     0.4     0.4     0.5     0.5     0.6     0.6     0.7     0.7     0.8     0.8     0.9     0.9     1.0     1.0     1.1     1.1     1.2     1.2     1.3        1.5        2.0        2.5        3.0        5.0        25.0         50.0         
9,000                22,500,000                    0.0   0.1   0.1     0.2     0.2     0.3     0.3     0.4     0.4     0.4     0.5     0.5     0.6     0.6     0.7     0.7     0.8     0.8     0.8     0.9     0.9     1.0     1.0     1.1     1.1        1.3        1.8        2.2        2.7        4.4        22.2         44.4         
10,000              25,000,000                    0.0   0.1   0.1     0.2     0.2     0.2     0.3     0.3     0.4     0.4     0.4     0.5     0.5     0.6     0.6     0.6     0.7     0.7     0.8     0.8     0.8     0.9     0.9     1.0     1.0        1.2        1.6        2.0        2.4        4.0        20.0         40.0         
11,000              27,500,000                    0.0   0.1   0.1     0.1     0.2     0.2     0.3     0.3     0.3     0.4     0.4     0.4     0.5     0.5     0.5     0.6     0.6     0.7     0.7     0.7     0.8     0.8     0.8     0.9     0.9        1.1        1.5        1.8        2.2        3.6        18.2         36.4         
12,000              30,000,000                    0.0   0.1   0.1     0.1     0.2     0.2     0.2     0.3     0.3     0.3     0.4     0.4     0.4     0.5     0.5     0.5     0.6     0.6     0.6     0.7     0.7     0.7     0.8     0.8     0.8        1.0        1.3        1.7        2.0        3.3        16.7         33.3         
13,000              32,500,000                    0.0   0.1   0.1     0.1     0.2     0.2     0.2     0.2     0.3     0.3     0.3     0.4     0.4     0.4     0.5     0.5     0.5     0.6     0.6     0.6     0.6     0.7     0.7     0.7     0.8        0.9        1.2        1.5        1.8        3.1        15.4         30.8         
14,000              35,000,000                    0.0   0.1   0.1     0.1     0.1     0.2     0.2     0.2     0.3     0.3     0.3     0.3     0.4     0.4     0.4     0.5     0.5     0.5     0.5     0.6     0.6     0.6     0.7     0.7     0.7        0.9        1.1        1.4        1.7        2.9        14.3         28.6         
15,000              37,500,000                    0.0   0.1   0.1     0.1     0.1     0.2     0.2     0.2     0.2     0.3     0.3     0.3     0.3     0.4     0.4     0.4     0.5     0.5     0.5     0.5     0.6     0.6     0.6     0.6     0.7        0.8        1.1        1.3        1.6        2.7        13.3         26.7         
16,000              40,000,000                    0.0   0.1   0.1     0.1     0.1     0.2     0.2     0.2     0.2     0.3     0.3     0.3     0.3     0.4     0.4     0.4     0.4     0.5     0.5     0.5     0.5     0.6     0.6     0.6     0.6        0.8        1.0        1.3        1.5        2.5        12.5         25.0         
17,000              42,500,000                    0.0   0.0   0.1     0.1     0.1     0.1     0.2     0.2     0.2     0.2     0.3     0.3     0.3     0.3     0.4     0.4     0.4     0.4     0.4     0.5     0.5     0.5     0.5     0.6     0.6        0.7        0.9        1.2        1.4        2.4        11.8         23.5         
17,500              43,750,000                    0.0   0.0   0.1     0.1     0.1     0.1     0.2     0.2     0.2     0.2     0.3     0.3     0.3     0.3     0.3     0.4     0.4     0.4     0.4     0.5     0.5     0.5     0.5     0.5     0.6        0.7        0.9        1.1        1.4        2.3        11.4         22.9         
18,000              45,000,000                    0.0   0.0   0.1     0.1     0.1     0.1     0.2     0.2     0.2     0.2     0.2     0.3     0.3     0.3     0.3     0.4     0.4     0.4     0.4     0.4     0.5     0.5     0.5     0.5     0.6        0.7        0.9        1.1        1.3        2.2        11.1         22.2         
19,000              47,500,000                    0.0   0.0   0.1     0.1     0.1     0.1     0.1     0.2     0.2     0.2     0.2     0.3     0.3     0.3     0.3     0.3     0.4     0.4     0.4     0.4     0.4     0.5     0.5     0.5     0.5        0.6        0.8        1.1        1.3        2.1        10.5         21.1         
20,000              50,000,000                    0.0   0.0   0.1     0.1     0.1     0.1     0.1     0.2     0.2     0.2     0.2     0.2     0.3     0.3     0.3     0.3     0.3     0.4     0.4     0.4     0.4     0.4     0.5     0.5     0.5        0.6        0.8        1.0        1.2        2.0        10.0         20.0         
21,000              52,500,000                    0.0   0.0   0.1     0.1     0.1     0.1     0.1     0.2     0.2     0.2     0.2     0.2     0.2     0.3     0.3     0.3     0.3     0.3     0.4     0.4     0.4     0.4     0.4     0.5     0.5        0.6        0.8        1.0        1.1        1.9        9.5           19.0         
22,000              55,000,000                    0.0   0.0   0.1     0.1     0.1     0.1     0.1     0.1     0.2     0.2     0.2     0.2     0.2     0.3     0.3     0.3     0.3     0.3     0.3     0.4     0.4     0.4     0.4     0.4     0.5        0.5        0.7        0.9        1.1        1.8        9.1           18.2         
23,000              57,500,000                    0.0   0.0   0.1     0.1     0.1     0.1     0.1     0.1     0.2     0.2     0.2     0.2     0.2     0.2     0.3     0.3     0.3     0.3     0.3     0.3     0.4     0.4     0.4     0.4     0.4        0.5        0.7        0.9        1.0        1.7        8.7           17.4         
24,000              60,000,000                    0.0   0.0   0.1     0.1     0.1     0.1     0.1     0.1     0.2     0.2     0.2     0.2     0.2     0.2     0.3     0.3     0.3     0.3     0.3     0.3     0.4     0.4     0.4     0.4     0.4        0.5        0.7        0.8        1.0        1.7        8.3           16.7         
25,000              62,500,000                    0.0   0.0   0.0     0.1     0.1     0.1     0.1     0.1     0.1     0.2     0.2     0.2     0.2     0.2     0.2     0.3     0.3     0.3     0.3     0.3     0.3     0.4     0.4     0.4     0.4        0.5        0.6        0.8        1.0        1.6        8.0           16.0         
26,000              65,000,000                    0.0   0.0   0.0     0.1     0.1     0.1     0.1     0.1     0.1     0.2     0.2     0.2     0.2     0.2     0.2     0.2     0.3     0.3     0.3     0.3     0.3     0.3     0.4     0.4     0.4        0.5        0.6        0.8        0.9        1.5        7.7           15.4         
27,000              67,500,000                    0.0   0.0   0.0     0.1     0.1     0.1     0.1     0.1     0.1     0.1     0.2     0.2     0.2     0.2     0.2     0.2     0.3     0.3     0.3     0.3     0.3     0.3     0.3     0.4     0.4        0.4        0.6        0.7        0.9        1.5        7.4           14.8         
28,000              70,000,000                    0.0   0.0   0.0     0.1     0.1     0.1     0.1     0.1     0.1     0.1     0.2     0.2     0.2     0.2     0.2     0.2     0.2     0.3     0.3     0.3     0.3     0.3     0.3     0.3     0.4        0.4        0.6        0.7        0.9        1.4        7.1           14.3         
29,000              72,500,000                    0.0   0.0   0.0     0.1     0.1     0.1     0.1     0.1     0.1     0.1     0.2     0.2     0.2     0.2     0.2     0.2     0.2     0.2     0.3     0.3     0.3     0.3     0.3     0.3     0.3        0.4        0.6        0.7        0.8        1.4        6.9           13.8         
30,000              75,000,000                    0.0   0.0   0.0     0.1     0.1     0.1     0.1     0.1     0.1     0.1     0.1     0.2     0.2     0.2     0.2     0.2     0.2     0.2     0.3     0.3     0.3     0.3     0.3     0.3     0.3        0.4        0.5        0.7        0.8        1.3        6.7           13.3         
35,000              87,500,000                    0.0   0.0   0.0     0.0     0.1     0.1     0.1     0.1     0.1     0.1     0.1     0.1     0.1     0.2     0.2     0.2     0.2     0.2     0.2     0.2     0.2     0.3     0.3     0.3     0.3        0.3        0.5        0.6        0.7        1.1        5.7           11.4         
40,000              100,000,000                  0.0   0.0   0.0     0.0     0.1     0.1     0.1     0.1     0.1     0.1     0.1     0.1     0.1     0.1     0.2     0.2     0.2     0.2     0.2     0.2     0.2     0.2     0.2     0.2     0.3        0.3        0.4        0.5        0.6        1.0        5.0           10.0         
50,000              125,000,000                  0.0   0.0   0.0     0.0     0.0     0.0     0.1     0.1     0.1     0.1     0.1     0.1     0.1     0.1     0.1     0.1     0.1     0.1     0.2     0.2     0.2     0.2     0.2     0.2     0.2        0.2        0.3        0.4        0.5        0.8        4.0           8.0           





The LTISR calculation 
 
Notes: The calculation is using the equation number 4.2 in Chapter 4, the LTISR equation as 
follows: 
LTISR  =
 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑙𝑜𝑠𝑡 𝑤𝑜𝑟𝑘 𝑑𝑎𝑦𝑠   106







Employment Hoursman worked 1 2 3 4 7 14 21 50 100 500 1,000  2,000  3,000  4,000  5,000  6,000  7,000 7,500 
100                    250,000                           4.0 8.0 12.0 16.0 28.0 56.0 84.0 200.0 400.0 2000.0 4000.0 8000.0 12000.0 16000.0 20000.0 24000.0 28000.0 30000.0
200                    500,000                           2.0 4.0 6.0 8.0 14.0 28.0 42.0 100.0 200.0 1000.0 2000.0 4000.0 6000.0 8000.0 10000.0 12000.0 14000.0 15000.0
300                    750,000                           1.3 2.7 4.0 5.3 9.3 18.7 28.0 66.7 133.3 666.7 1333.3 2666.7 4000.0 5333.3 6666.7 8000.0 9333.3 10000.0
400                    1,000,000                        1.0 2.0 3.0 4.0 7.0 14.0 21.0 50.0 100.0 500.0 1000.0 2000.0 3000.0 4000.0 5000.0 6000.0 7000.0 7500.0
500                    1,250,000                        0.8 1.6 2.4 3.2 5.6 11.2 16.8 40.0 80.0 400.0 800.0 1600.0 2400.0 3200.0 4000.0 4800.0 5600.0 6000.0
600                    1,500,000                        0.7 1.3 2.0 2.7 4.7 9.3 14.0 33.3 66.7 333.3 666.7 1333.3 2000.0 2666.7 3333.3 4000.0 4666.7 5000.0
700                    1,750,000                        0.6 1.1 1.7 2.3 4.0 8.0 12.0 28.6 57.1 285.7 571.4 1142.9 1714.3 2285.7 2857.1 3428.6 4000.0 4285.7
800                    2,000,000                        0.5 1.0 1.5 2.0 3.5 7.0 10.5 25.0 50.0 250.0 500.0 1000.0 1500.0 2000.0 2500.0 3000.0 3500.0 3750.0
900                    2,250,000                        0.4 0.9 1.3 1.8 3.1 6.2 9.3 22.2 44.4 222.2 444.4 888.9 1333.3 1777.8 2222.2 2666.7 3111.1 3333.3
1,000                 2,500,000                        0.4 0.8 1.2 1.6 2.8 5.6 8.4 20.0 40.0 200.0 400.0 800.0 1200.0 1600.0 2000.0 2400.0 2800.0 3000.0
2,000                 5,000,000                        0.2 0.4 0.6 0.8 1.4 2.8 4.2 10.0 20.0 100.0 200.0 400.0 600.0 800.0 1000.0 1200.0 1400.0 1500.0
2,500                 6,250,000                        0.2 0.3 0.5 0.6 1.1 2.2 3.4 8.0 16.0 80.0 160.0 320.0 480.0 640.0 800.0 960.0 1120.0 1200.0
3,000                 7,500,000                        0.1 0.3 0.4 0.5 0.9 1.9 2.8 6.7 13.3 66.7 133.3 266.7 400.0 533.3 666.7 800.0 933.3 1000.0
4,000                 10,000,000                      0.1 0.2 0.3 0.4 0.7 1.4 2.1 5.0 10.0 50.0 100.0 200.0 300.0 400.0 500.0 600.0 700.0 750.0
5,000                 12,500,000                      0.1 0.2 0.2 0.3 0.6 1.1 1.7 4.0 8.0 40.0 80.0 160.0 240.0 320.0 400.0 480.0 560.0 600.0
6,000                 15,000,000                      0.1 0.1 0.2 0.3 0.5 0.9 1.4 3.3 6.7 33.3 66.7 133.3 200.0 266.7 333.3 400.0 466.7 500.0
7,000                 17,500,000                      0.1 0.1 0.2 0.2 0.4 0.8 1.2 2.9 5.7 28.6 57.1 114.3 171.4 228.6 285.7 342.9 400.0 428.6
8,000                 20,000,000                      0.1 0.1 0.2 0.2 0.4 0.7 1.1 2.5 5.0 25.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 375.0
9,000                 22,500,000                      0.0 0.1 0.1 0.2 0.3 0.6 0.9 2.2 4.4 22.2 44.4 88.9 133.3 177.8 222.2 266.7 311.1 333.3
10,000               25,000,000                      0.0 0.1 0.1 0.2 0.3 0.6 0.8 2.0 4.0 20.0 40.0 80.0 120.0 160.0 200.0 240.0 280.0 300.0
11,000               27,500,000                      0.0 0.1 0.1 0.1 0.3 0.5 0.8 1.8 3.6 18.2 36.4 72.7 109.1 145.5 181.8 218.2 254.5 272.7
12,000               30,000,000                      0.0 0.1 0.1 0.1 0.2 0.5 0.7 1.7 3.3 16.7 33.3 66.7 100.0 133.3 166.7 200.0 233.3 250.0
13,000               32,500,000                      0.0 0.1 0.1 0.1 0.2 0.4 0.6 1.5 3.1 15.4 30.8 61.5 92.3 123.1 153.8 184.6 215.4 230.8
14,000               35,000,000                      0.0 0.1 0.1 0.1 0.2 0.4 0.6 1.4 2.9 14.3 28.6 57.1 85.7 114.3 142.9 171.4 200.0 214.3
15,000               37,500,000                      0.0 0.1 0.1 0.1 0.2 0.4 0.6 1.3 2.7 13.3 26.7 53.3 80.0 106.7 133.3 160.0 186.7 200.0
16,000               40,000,000                      0.0 0.1 0.1 0.1 0.2 0.4 0.5 1.3 2.5 12.5 25.0 50.0 75.0 100.0 125.0 150.0 175.0 187.5
17,500               43,750,000                      0.0 0.0 0.1 0.1 0.2 0.3 0.5 1.1 2.3 11.4 22.9 45.7 68.6 91.4 114.3 137.1 160.0 171.4
18,000               45,000,000                      0.0 0.0 0.1 0.1 0.2 0.3 0.5 1.1 2.2 11.1 22.2 44.4 66.7 88.9 111.1 133.3 155.6 166.7
19,000               47,500,000                      0.0 0.0 0.1 0.1 0.1 0.3 0.4 1.1 2.1 10.5 21.1 42.1 63.2 84.2 105.3 126.3 147.4 157.9
20,000               50,000,000                      0.0 0.0 0.1 0.1 0.1 0.3 0.4 1.0 2.0 10.0 20.0 40.0 60.0 80.0 100.0 120.0 140.0 150.0
21,000               52,500,000                      0.0 0.0 0.1 0.1 0.1 0.3 0.4 1.0 1.9 9.5 19.0 38.1 57.1 76.2 95.2 114.3 133.3 142.9
22,000               55,000,000                      0.0 0.0 0.1 0.1 0.1 0.3 0.4 0.9 1.8 9.1 18.2 36.4 54.5 72.7 90.9 109.1 127.3 136.4
23,000               57,500,000                      0.0 0.0 0.1 0.1 0.1 0.2 0.4 0.9 1.7 8.7 17.4 34.8 52.2 69.6 87.0 104.3 121.7 130.4
24,000               60,000,000                      0.0 0.0 0.1 0.1 0.1 0.2 0.4 0.8 1.7 8.3 16.7 33.3 50.0 66.7 83.3 100.0 116.7 125.0
25,000               62,500,000                      0.0 0.0 0.0 0.1 0.1 0.2 0.3 0.8 1.6 8.0 16.0 32.0 48.0 64.0 80.0 96.0 112.0 120.0
26,000               65,000,000                      0.0 0.0 0.0 0.1 0.1 0.2 0.3 0.8 1.5 7.7 15.4 30.8 46.2 61.5 76.9 92.3 107.7 115.4
27,000               67,500,000                      0.0 0.0 0.0 0.1 0.1 0.2 0.3 0.7 1.5 7.4 14.8 29.6 44.4 59.3 74.1 88.9 103.7 111.1
28,000               70,000,000                      0.0 0.0 0.0 0.1 0.1 0.2 0.3 0.7 1.4 7.1 14.3 28.6 42.9 57.1 71.4 85.7 100.0 107.1
29,000               72,500,000                      0.0 0.0 0.0 0.1 0.1 0.2 0.3 0.7 1.4 6.9 13.8 27.6 41.4 55.2 69.0 82.8 96.6 103.4
30,000               75,000,000                      0.0 0.0 0.0 0.1 0.1 0.2 0.3 0.7 1.3 6.7 13.3 26.7 40.0 53.3 66.7 80.0 93.3 100.0
35,000               87,500,000                      0.0 0.0 0.0 0.0 0.1 0.2 0.2 0.6 1.1 5.7 11.4 22.9 34.3 45.7 57.1 68.6 80.0 85.7
40,000               100,000,000                    0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.5 1.0 5.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 75.0
50,000               125,000,000                    0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.4 0.8 4.0 8.0 16.0 24.0 32.0 40.0 48.0 56.0 60.0





Tabulation of schedule charges in the days 
 
 
A. for loss of member – traumatic or surgical 
A.1. Fingers, Thumb, and hand ( amputation involving all or part of the bone ) 
         Description                                                                Fingers 
( amputation involving                              __________________________ 
all or part of bone )  Hand  Thumb Index   Middle    Ring     Little  
 
Distal phalange   - 300  100 75     60      50 
Middle phalange   - -  200      150          120       100 
Proximal phalange  - 600 400  300 240          200 
Metacarpal    - 900  400 300          240       400 
Hand at wrist           3,000 
 
A.2.  Toe, Foot, and Ankle ( amputation involving all or part of the bone )  
   Great toe  Each of other toes 
Distal phalange  150   35 
Middle phalange  -   75 
Proximal phalange  300   150 
Metatarsal   600   350 
Foot at ankle,    2,400 
 
A.3. Arm 
Any point above + elbow, including shoulder joint    4,500 
Any point above ankle and at or below knee     3,600 
 
A.4. Leg 
Any point above + knee       4,500 
Any point above wrist and at or below elbow    3,000 
 
B. Impairment of function 
Description 
One eye ( loss of sight ), whether or not there is sight in the other eye  1,800 
Both eyes ( loss of sight ),  in one accident      6,000 
One ear ( complete industrial loss of hearing ), whether or not there is 
hearing in the other ear        600 
Both ears ( complete industrial loss of hearing ), in one accident   3,000 
Un repaired hernia ( for repaired hernia, use actual days lost )   50 
 
Notes: One fatality, injury case is counted of 6,000 lost a day‟s work. 
 
Source: A. Raouf and B. S. Dhillon, Safety assessment : a quantitative approach. Boca Raton,: Lewis 











Figure G.1: The LTIFR based on company types 
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Figure H.1: The LTIFR based on company types 
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Figure H.3: The LTIFR based on the job professions 
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The LTIFR is based on several criteria of mine accidents at Trubaindo Coal Mining 
 
 
Figure I.1: The LTIFR based on company types 
 
 































































17 - 20 years old >20 - 25 years old >25 - 30 years old




























































































Figure I. 5: The LTIFR based on the accident types 
 
 





































































































Figure I.7: The LTIFR based on the accident sources 
 
 
































































































































































































































































17 - 20 years old >20 - 25 years old >25 - 30 years old


























































































Figure J.5: The LTIFR based on the accident types 
 
 































































































Figure J.7: The LTIFR based on the accident sources 
 
 






























































































































08:00 - 12:00 12:01 - 16:00 16:01 - 20:00










































1% 2% 3% 4% 5% 10%
100                  99.01       96.15       99.01        86.21     80.00     50.00     
200                  196.08     185.19     196.08      151.52   133.33   66.67     
300                  291.26     267.86     291.26      202.70   171.43   75.00     
400                  384.62     344.83     384.62      243.90   200.00   80.00     
500                  476.19     416.67     476.19      277.78   222.22   83.33     
1,000               909.09     714.29     909.09      384.62   285.71   90.91     
2,000               1,666.67  1,111.11  1,666.67   476.19   333.33   95.24     
3,000               2,307.69  1,363.64  2,307.69   517.24   352.94   96.77     
4,000               2,857.14  1,538.46  2,857.14   540.54   363.64   97.56     
5,000               3,333.33  1,666.67  3,333.33   555.56   370.37   98.04     
6,000               3,750.00  1,764.71  3,750.00   566.04   375.00   98.36     
7,000               4,117.65  1,842.11  4,117.65   573.77   378.38   98.59     
8,000               4,444.44  1,904.76  4,444.44   579.71   380.95   98.77     
9,000               4,736.84  1,956.52  4,736.84   584.42   382.98   98.90     
10,000             5,000.00  2,000.00  5,000.00   588.24   384.62   99.01     
11,000             5,238.10  2,037.04  5,238.10   591.40   385.96   99.10     
12,000             5,454.55  2,068.97  5,454.55   594.06   387.10   99.17     
13,000             5,652.17  2,096.77  5,652.17   596.33   388.06   99.24     
14,000             5,833.33  2,121.21  5,833.33   598.29   388.89   99.29     
15,000             6,000.00  2,142.86  6,000.00   600.00   389.61   99.34     
17,500             6,363.64  2,187.50  6,363.64   603.45   391.06   99.43     
20,000             6,666.67  2,222.22  6,666.67   606.06   392.16   99.50     
22,500             6,923.08  2,250.00  6,923.08   608.11   393.01   99.56     
25,000             7,142.86  2,272.73  7,142.86   609.76   393.70   99.60     
27,500             7,333.33  2,291.67  7,333.33   611.11   394.27   99.64     
30,000             7,500.00  2,307.69  7,500.00   612.24   394.74   99.67     
40,000             8,000.00  2,352.94  8,000.00   615.38   396.04   99.75     
50,000             8,333.33  2,380.95  8,333.33   617.28   396.83   99.80     
margin of error







The cofficient of correaltion (r table two tail) of Pearson’s product moment 
 
 













5% 1% 5% 1% 5% 1% 
3 0.997 0.999 27 0.381 0.487 55 0.266 0.345 
4 0.950 0.990 28 0.374 0.478 60 0.254 0.330 
5 0.878 0.959 29 0.367 0.470 65 0.244 0.317 
                  
                  
6 0.811 0.917 30 0.361 0.463 70 0.235 0.306 
7 0.754 0.874 31 0.355 0.456 75 0.227 0.296 
8 0.707 0.834 32 0.349 0.449 80 0.220 0.286 
9 0.666 0.798 33 0.344 0.442 85 0.213 0.278 
10 0.632 0.765 34 0.339 0.436 90 0.207 0.270 
                  
                  
11 0.602 0.735 35 0.334 0.430 95 0.202 0.263 
12 0.576 0.708 36 0.329 0.424 100 0.195 0.256 
13 0.553 0.684 37 0.325 0.418 125 0.176 0.230 
14 0.532 0.661 38 0.320 0.413 150 0.159 0.210 
15 0.514 0.641 39 0.316 0.408 175 0.148 0.194 
                  
                  
16 0.497 0.623 40 0.312 0.403 200 0.138 0.181 
17 0.482 0.606 41 0.308 0.398 300 0.113 0.148 
18 0.468 0.590 42 0.304 0.393 400 0.098 0.128 
19 0.456 0.575 43 0.301 0.389 500 0.088 0.115 
20 0.444 0.561 44 0.297 0.384 600 0.080 0.105 
                  
                  
21 0.433 0.549 45 0.294 0.380 700 0.074 0.097 
22 0.423 0.537 46 0.291 0.376 800 0.070 0.091 
23 0.413 0.526 47 0.288 0.372 900 0.065 0.086 
24 0.404 0.515 48 0.284 0.368 1,000 0.062 0.081 
25 0.396 0.505 49 0.281 0.364       






Validity and reliability tests of the questionnaires by the Excel software  
Table M.1: Respondents of Adaro Indonesia 
 
continued 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
No. of respondent (y i)  (y i
2
)
1 1 5 1 4 4 4 1 5 1 2 5 5 5 5 2 2 1 1 2 2 5 4 1 1 2 5 5 4 2 4 4 1 1 2 5 104 10,816
2 2 5 2 4 4 5 2 5 1 4 4 5 4 5 2 1 3 1 4 4 5 3 2 2 5 4 4 5 2 3 4 2 3 5 116 13,456
3 1 5 1 5 4 2 1 4 2 3 4 4 5 5 2 2 2 1 2 2 4 4 1 2 4 4 3 4 1 3 4 2 2 2 3 100 10,000
4 1 4 1 3 4 4 3 5 3 3 4 5 5 5 2 2 1 2 2 3 4 4 2 3 1 3 4 4 2 4 4 2 2 2 4 107 11,449
5 5 5 2 3 4 5 1 5 4 2 5 3 3 4 3 4 4 2 1 4 5 5 1 1 2 4 5 5 1 1 4 1 1 2 5 112 12,544
6 1 5 2 4 5 5 2 5 2 2 4 5 4 4 2 1 1 1 4 3 5 4 1 3 1 5 4 5 1 2 4 1 1 1 5 105 11,025
7 1 5 2 3 5 5 2 5 1 3 5 5 2 5 1 1 1 1 1 3 5 3 1 1 1 5 5 5 1 3 5 1 1 1 5 100 10,000
8 1 5 1 3 4 5 1 3 2 2 5 5 5 5 2 2 1 1 2 2 4 4 2 2 1 5 3 5 2 3 5 2 1 2 5 103 10,609
9 5 5 5 4 4 4 5 5 1 1 5 5 5 5 1 5 5 1 5 5 5 5 1 1 5 5 5 5 1 1 5 1 1 1 5 128 16,384
10 1 4 1 4 5 2 1 5 2 5 5 5 5 5 4 1 2 3 1 4 5 5 1 1 1 4 3 3 2 3 2 1 1 2 5 104 10,816
11 2 4 1 2 4 2 3 5 1 4 5 5 5 5 2 1 2 1 1 3 5 1 1 1 3 4 4 4 1 4 5 1 1 2 4 99 9,801
12 2 4 1 2 4 2 3 5 1 4 5 5 5 5 2 1 2 1 1 3 5 1 1 1 2 4 4 4 2 4 5 1 1 2 4 99 9,801
13 2 5 2 2 5 4 2 4 1 2 5 5 5 4 2 2 2 1 2 4 4 3 1 2 2 4 2 4 2 4 3 1 2 3 3 101 10,201
14 2 5 1 5 4 4 1 5 4 5 1 1 5 5 4 5 1 1 5 1 3 5 2 2 4 3 5 5 1 4 5 1 2 4 5 116 13,456
15 1 4 2 4 4 2 2 4 2 2 4 4 4 4 4 1 4 1 1 4 4 4 1 4 1 4 4 4 2 4 4 2 2 2 4 104 10,816
16 5 5 1 5 5 5 1 1 5 1 5 1 1 5 1 4 1 1 5 1 5 1 5 1 5 1 1 1 2 2 1 2 1 4 4 95 9,025
17 5 5 1 4 5 2 2 5 2 2 5 5 5 5 5 1 2 1 1 4 1 4 4 2 1 5 5 5 2 3 5 1 1 2 5 113 12,769
18 1 4 1 5 5 4 1 5 4 4 5 5 5 5 1 1 1 1 1 1 5 3 1 1 1 5 2 5 2 3 4 1 1 2 5 101 10,201
19 1 5 2 4 5 5 1 5 1 2 4 5 5 4 1 2 1 1 3 5 5 2 1 1 3 4 2 5 1 3 5 2 2 2 5 105 11,025
20 2 5 2 4 5 2 2 5 2 2 4 5 4 4 2 2 1 2 2 4 4 4 2 2 2 4 2 5 2 2 5 1 1 2 5 104 10,816
21 2 5 2 4 5 2 1 5 1 2 4 5 5 5 2 1 1 1 3 4 5 3 1 2 2 4 5 5 2 2 4 1 2 2 4 104 10,816
22 1 5 1 3 4 5 1 5 1 4 5 5 5 5 1 1 1 1 1 4 5 5 1 2 1 5 4 5 2 3 5 1 1 2 5 106 11,236
23 4 5 1 5 5 3 2 5 2 2 5 5 5 5 4 2 2 1 3 4 5 4 2 2 1 4 5 4 2 4 3 2 2 5 115 13,225
24 2 5 1 4 5 2 2 4 1 2 5 5 4 5 1 1 2 2 1 4 4 2 4 2 2 5 5 5 1 1 2 1 2 3 5 102 10,404
25 1 5 1 5 5 1 1 5 1 5 5 5 5 5 1 5 1 1 1 1 5 1 1 1 5 5 5 1 1 5 1 1 1 5 98 9,604
26 2 1 1 4 5 4 1 5 1 2 5 5 5 5 2 1 1 1 1 4 5 4 2 2 5 5 2 5 2 4 5 2 2 2 5 108 11,664
27 2 5 2 4 5 4 1 5 1 2 1 5 5 5 1 2 2 1 2 4 5 4 1 1 1 5 4 5 2 2 5 1 2 1 5 103 10,609
28 4 4 4 5 5 4 4 4 4 2 4 4 4 4 4 1 4 1 4 4 4 1 4 4 4 4 4 3 3 1 1 2 1 4 4 118 13,924
29 1 5 1 4 5 4 1 5 2 2 5 5 5 5 4 1 1 1 2 2 5 4 1 3 2 5 5 5 1 4 4 1 1 5 5 112 12,544
30 4 5 2 3 4 3 3 4 2 2 4 5 4 4 3 2 2 2 2 4 5 3 2 2 1 4 4 5 1 4 5 1 1 1 5 108 11,664
31 2 2 2 4 4 2 2 4 2 4 4 5 4 4 2 2 2 2 2 2 4 4 2 2 2 4 4 4 2 2 4 2 2 2 4 101 10,201
32 4 4 2 4 5 4 1 5 2 4 4 4 4 4 2 4 2 2 2 3 4 4 4 2 2 4 4 90 8,100
33 2 2 5 2 2 5 5 2 2 3 2 5 5 5 2 2 5 2 2 5 2 4 4 2 2 3 2 2 2 5 2 5 5 2 5 112 12,544
34 1 5 2 5 5 2 1 5 2 2 5 4 5 5 2 2 2 2 2 4 5 4 2 2 2 5 4 5 2 2 5 2 2 2 4 111 12,321
35 1 5 2 5 5 2 1 4 3 2 4 4 3 3 4 3 2 1 1 2 3 3 2 2 1 3 4 4 2 2 4 1 4 2 4 98 9,604
36 1 4 1 3 4 4 2 4 2 2 4 4 4 4 2 2 2 2 1 4 4 3 2 2 2 4 3 4 2 2 4 2 2 3 4 99 9,801
37 4 5 1 4 4 4 1 5 1 2 4 4 4 4 2 2 2 1 1 2 4 4 1 1 1 5 4 5 4 2 5 1 1 1 5 101 10,201
38 2 4 2 2 4 4 2 4 2 2 4 2 4 4 2 2 4 1 2 4 4 4 2 2 2 5 4 5 2 4 5 1 1 1 2 101 10,201
39 2 5 1 3 5 1 1 5 1 1 5 5 5 5 1 1 1 1 1 3 5 3 1 1 2 5 5 5 1 3 5 1 1 4 5 100 10,000
40 4 4 2 4 5 2 2 3 3 3 5 5 5 5 2 4 2 2 2 3 5 2 1 2 3 3 5 3 2 1 3 5 3 4 5 114 12,996
41 1 5 1 4 5 4 2 5 2 2 5 5 5 5 2 1 2 1 2 4 5 4 2 2 1 5 5 5 2 2 5 1 1 2 5 110 12,100
42 1 5 1 5 5 1 2 5 2 2 5 5 5 5 2 1 2 1 2 4 5 4 2 2 1 5 5 5 2 2 5 5 2 2 5 113 12,769
43 1 5 5 2 5 4 1 5 1 2 5 5 5 5 4 2 4 1 1 5 5 5 2 1 3 3 3 5 1 5 5 1 1 2 1 111 12,321
44 2 5 1 4 5 5 1 5 1 2 5 5 5 5 5 5 5 5 5 3 1 3 1 1 1 5 3 5 2 3 5 1 1 1 5 117 13,689
45 1 5 1 5 5 5 2 5 1 3 5 5 5 5 2 2 2 1 2 4 5 3 1 2 2 5 5 5 2 3 4 1 1 2 5 112 12,544
46 5 1 5 5 5 1 5 1 2 5 5 5 5 1 1 1 1 1 5 5 5 1 2 1 5 4 1 1 4 5 1 1 2 5 103 10,609
47 1 5 1 5 5 5 2 5 2 2 1 1 1 1 2 2 2 1 2 3 5 5 2 2 2 1 1 3 2 2 3 2 2 2 3 86 7,396
48 5 5 1 4 5 1 1 4 2 2 4 5 5 5 2 2 5 1 2 3 5 3 1 2 2 4 5 5 2 3 4 2 1 2 5 110 12,100
49 3 5 1 4 5 5 1 5 1 1 5 5 5 5 2 2 2 2 2 3 1 3 1 1 1 5 5 5 1 1 2 3 1 1 5 100 10,000
50 4 5 1 4 5 4 2 5 3 3 5 5 5 5 2 2 2 2 2 5 5 4 2 2 2 5 5 5 2 4 5 2 2 2 5 123 15,129
51 2 4 1 4 4 2 4 5 2 2 4 5 5 5 4 2 4 4 2 2 4 4 75 5,625
52 1 5 1 3 5 2 4 5 2 1 5 5 5 5 2 2 2 1 1 5 5 4 1 2 2 5 5 5 2 4 4 2 2 2 4 111 12,321
53 2 5 1 4 4 5 1 5 2 2 4 5 4 4 2 5 4 2 2 4 5 4 1 2 2 4 4 4 2 4 4 2 2 2 4 113 12,769
54 5 4 2 4 5 4 2 5 2 2 4 5 5 5 2 2 5 1 2 5 5 4 1 2 2 4 5 5 2 4 4 2 2 2 5 120 14,400
55 1 5 5 4 5 5 3 5 1 3 5 5 5 5 2 2 1 1 1 1 4 2 1 2 2 4 5 4 2 2 4 1 1 2 4 105 11,025
56 4 4 2 4 4 5 2 5 2 4 5 4 5 5 4 5 4 4 4 5 5 4 2 4 2 4 5 4 2 4 4 4 2 4 5 136 18,496
57 1 5 1 5 5 4 1 5 1 1 5 5 5 5 2 1 1 1 2 5 4 5 1 1 1 5 5 5 1 4 5 1 1 1 5 106 11,236
58 2 4 2 4 4 4 2 4 2 4 4 4 4 2 4 4 2 4 4 4 4 4 2 4 4 4 4 2 4 4 2 2 5 113 12,769
59 2 5 2 4 4 5 2 5 4 4 4 5 4 5 4 2 5 2 2 5 5 5 5 2 4 4 5 5 4 4 5 1 1 1 4 130 16,900
60 1 5 1 5 5 5 1 5 1 1 5 5 5 5 2 2 1 1 1 5 5 5 1 1 1 5 5 5 5 2 5 1 1 2 5 111 12,321
61 5 5 1 3 5 2 2 5 1 3 5 5 4 5 2 2 1 1 4 5 5 5 1 1 1 5 1 5 1 1 5 1 1 1 4 104 10,816
62 1 5 1 4 4 4 1 5 5 2 4 5 3 4 2 1 1 1 1 2 5 4 1 2 1 4 4 5 2 1 5 1 1 2 5 99 9,801
63 5 5 1 5 1 2 2 1 5 4 5 5 5 5 2 2 2 1 2 3 5 4 1 2 2 5 5 4 2 1 5 2 1 4 5 111 12,321
64 2 5 2 4 5 4 4 5 2 2 5 4 4 3 3 2 2 2 4 4 4 4 2 2 2 4 4 5 2 4 4 2 2 2 5 116 13,456
65 1 5 2 2 5 4 1 5 1 5 5 5 5 5 5 1 1 4 1 1 5 5 74 5,476
66 4 5 2 5 4 5 2 4 5 5 5 5 5 5 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 165 27,225
67 1 5 1 2 4 5 2 5 2 2 5 5 5 5 4 1 1 1 1 2 5 4 1 5 1 4 4 5 2 2 5 1 1 1 5 105 11,025
68 4 5 1 4 5 2 2 5 2 1 5 5 5 5 4 1 1 1 1 5 5 4 1 1 2 5 4 5 1 1 5 2 2 2 5 109 11,881
69 1 5 2 5 5 2 5 5 1 1 5 5 5 1 2 1 1 1 1 5 5 4 2 2 1 5 5 5 1 2 5 1 1 2 4 104 10,816
70 3 4 2 1 4 4 3 5 4 4 5 5 5 5 1 3 3 1 1 5 5 5 1 3 5 4 5 4 1 4 5 2 2 2 5 121 14,641
71 3 5 1 5 4 5 4 5 5 3 4 5 2 3 2 1 1 3 5 5 5 1 3 1 5 5 5 2 1 5 1 2 1 5 113 12,769
72 1 5 1 5 5 4 1 5 1 2 5 3 4 5 3 1 1 1 4 3 5 3 2 3 2 5 4 4 2 2 4 1 1 3 4 105 11,025
73 1 4 1 5 4 5 2 5 1 1 5 5 5 4 3 2 4 3 2 2 5 4 2 1 1 5 5 5 1 4 4 1 1 1 5 109 11,881
74 1 5 1 4 5 1 3 5 2 2 5 4 4 5 2 1 1 1 1 4 5 4 2 2 2 4 5 4 2 1 4 2 1 2 4 101 10,201
75 4 3 2 2 3 2 1 4 4 4 4 4 4 4 4 2 2 2 2 3 3 3 2 4 4 4 3 3 3 2 3 2 2 2 3 103 10,609
76 1 5 1 5 5 5 1 5 1 1 5 5 5 5 1 1 1 1 1 5 5 5 1 1 1 5 5 5 1 5 5 1 1 1 5 107 11,449
77 2 5 1 4 5 2 2 5 1 2 5 5 5 5 2 1 1 1 1 4 5 5 1 2 1 1 2 5 2 3 5 1 1 2 5 100 10,000
78 1 5 1 2 5 1 5 1 2 5 5 2 3 2 1 4 3 1 1 5 5 1 3 1 3 3 3 3 1 5 1 1 1 5 91 8,281
79 1 5 1 5 5 1 5 1 1 5 5 5 5 1 1 1 1 5 4 5 5 1 1 1 5 5 5 1 1 3 1 5 1 5 103 10,609
80 2 5 1 3 4 4 2 4 1 2 4 5 3 3 4 4 2 1 2 3 5 4 3 1 1 3 3 4 1 2 3 1 1 1 5 97 9,409
81 2 4 1 3 5 5 2 5 1 4 2 5 3 3 4 4 2 2 4 5 5 5 1 3 1 4 4 5 2 3 5 1 1 3 5 114 12,996
82 2 4 2 4 4 4 1 1 2 2 3 5 5 5 2 2 2 2 2 4 4 4 4 2 2 5 5 5 2 4 2 1 2 5 105 11,025
83 1 4 1 3 3 5 2 4 2 2 4 5 5 5 2 1 2 2 1 3 5 3 2 2 2 1 1 4 1 1 5 1 1 2 5 93 8,649
84 1 4 1 4 4 3 2 4 1 1 5 5 5 5 1 1 1 1 3 2 5 4 1 1 1 5 4 5 1 1 5 1 1 3 5 97 9,409
85 1 5 1 4 5 4 4 5 2 3 4 4 1 4 3 1 1 1 2 4 5 4 1 3 2 4 4 4 2 4 4 1 1 2 4 104 10,816
86 4 5 3 4 5 4 2 5 2 4 4 5 5 5 4 4 2 2 2 5 4 5 2 2 2 5 3 3 1 1 2 1 1 1 5 114 12,996
87 1 5 1 5 4 4 1 5 1 1 5 5 1 5 1 1 1 1 1 1 5 5 1 1 1 5 3 5 1 1 3 1 1 2 5 90 8,100
88 1 5 1 3 5 4 2 5 2 3 5 5 3 5 2 1 1 1 2 5 5 4 4 2 2 4 4 4 2 2 4 2 2 4 4 110 12,100
89 2 5 1 4 4 5 2 5 2 2 4 3 3 4 2 1 2 1 2 4 5 3 2 2 2 4 4 4 2 2 2 2 2 2 3 99 9,801
90 1 4 1 3 4 5 2 4 1 2 4 3 3 4 2 2 2 1 3 2 4 3 1 2 2 4 3 4 2 2 4 1 1 2 5 93 8,649
91 3 4 2 4 4 4 3 4 2 3 4 4 4 5 2 3 1 2 4 5 5 4 1 2 2 3 3 4 2 3 4 1 1 3 5 110 12,100
92 2 4 1 4 4 2 3 4 2 3 4 1 4 5 2 2 2 2 2 2 4 4 1 2 1 4 4 4 2 3 4 2 2 4 4 100 10,000
93 2 4 2 4 4 2 1 4 1 1 4 4 4 4 2 2 2 2 2 4 4 4 2 2 2 4 4 4 2 2 4 2 2 2 4 99 9,801
94 1 4 1 4 5 3 3 4 2 3 5 4 5 5 3 3 4 1 2 4 4 4 2 4 2 4 4 4 2 2 4 2 2 3 4 113 12,769
95 1 4 1 5 5 5 2 5 1 1 5 5 5 5 2 1 1 1 1 4 5 5 1 1 1 5 5 5 2 4 5 1 1 2 5 108 11,664
96 2 5 1 5 5 5 1 5 1 1 5 5 5 5 1 1 5 1 1 5 5 5 1 1 1 5 5 5 1 1 5 1 1 1 1 104 10,816
97 2 5 1 3 5 4 3 5 3 2 3 3 1 5 2 1 1 1 1 5 5 4 2 3 2 5 2 4 2 3 4 5 1 1 3 102 10,404
98 1 3 1 3 3 5 2 1 2 4 5 5 1 3 3 1 1 3 1 2 5 5 1 3 2 3 2 5 4 4 5 1 1 2 5 98 9,604
99 1 4 1 3 4 3 2 4 2 3 4 5 1 4 4 1 1 2 1 4 4 3 1 4 3 4 4 5 2 2 4 2 1 3 4 100 10,000
100 1 5 1 4 5 5 3 5 1 2 4 5 3 3 2 1 1 1 2 2 4 5 2 3 2 4 4 4 2 3 4 2 1 4 4 104 10,816
Seven basic elements of OHS












101 1 4 1 4 4 2 1 4 1 2 4 5 4 5 2 2 2 1 4 2 4 4 1 2 2 4 4 4 2 4 4 2 2 4 4 102 10,404
102 2 4 1 4 4 2 2 4 2 4 4 5 5 3 2 1 2 1 4 4 3 1 2 3 4 4 4 2 2 4 2 2 2 4 99 9,801
103 1 4 2 4 5 1 1 5 1 2 5 5 5 5 2 2 2 1 2 2 5 4 2 1 1 4 4 5 2 4 5 1 1 1 5 102 10,404
104 1 4 2 4 4 5 1 4 1 3 4 5 4 4 2 1 4 1 3 4 4 4 4 3 2 4 4 4 1 2 4 2 2 2 4 107 11,449
105 1 5 1 4 5 3 1 5 1 3 5 5 5 5 1 1 1 1 1 5 5 5 1 1 2 5 5 5 1 2 5 1 2 3 4 106 11,236
106 4 5 1 4 5 5 4 5 4 1 4 5 5 5 3 1 1 1 1 2 5 4 1 1 2 5 4 2 1 5 1 1 2 4 104 10,816
107 5 5 1 4 5 5 1 5 1 1 5 4 4 4 2 2 2 2 4 4 4 4 2 2 2 4 4 4 2 1 5 1 1 2 4 108 11,664
108 5 5 2 4 4 4 2 4 3 4 4 5 4 4 3 3 3 3 4 4 5 4 3 3 4 4 4 4 3 4 5 3 3 3 4 130 16,900
109 5 5 1 5 5 2 1 5 2 4 5 4 4 4 2 2 4 2 2 4 4 4 2 2 2 4 4 5 2 3 4 2 2 2 5 115 13,225
110 4 5 2 4 5 2 2 5 2 2 2 5 5 5 2 4 2 2 2 4 5 4 3 2 5 5 4 1 1 4 2 2 4 5 113 12,769
111 5 5 1 1 5 5 1 5 5 5 5 5 5 5 1 1 5 1 5 5 5 5 1 1 1 5 5 5 1 1 5 1 1 2 5 120 14,400
112 2 2 4 4 5 4 1 4 4 4 3 5 5 5 5 5 5 4 71 5,041
113 1 4 1 3 4 3 3 4 2 2 4 5 5 5 2 4 2 2 2 4 3 2 2 2 2 3 3 4 2 3 3 2 2 2 4 101 10,201
114 4 4 1 4 5 5 3 5 1 4 5 5 4 5 2 1 1 2 2 4 4 4 1 3 1 5 2 5 1 2 5 1 1 1 5 108 11,664
115 1 5 1 4 5 4 1 5 1 4 5 5 5 5 1 2 1 1 3 4 5 5 1 2 1 5 2 5 2 5 4 1 1 2 5 109 11,881
116 1 5 1 4 5 4 1 5 2 4 4 5 5 2 4 2 2 2 2 5 2 2 2 4 3 4 5 5 4 4 4 2 2 2 5 115 13,225
117 5 5 1 5 5 5 1 5 1 2 5 5 5 5 1 1 5 1 1 5 5 5 1 1 1 5 5 5 1 5 5 1 1 2 5 117 13,689
118 1 4 2 3 4 4 2 4 2 2 4 5 4 4 2 2 2 2 2 4 4 3 2 2 2 4 4 4 2 1 4 1 2 2 4 100 10,000
119 1 5 1 4 5 5 2 5 1 4 5 5 5 5 2 1 1 1 3 4 5 4 1 2 1 5 2 4 1 4 5 1 1 1 5 107 11,449
120 2 5 2 4 5 4 1 5 1 1 5 5 5 5 1 5 2 1 5 5 4 2 1 1 2 5 4 5 2 4 5 1 1 2 5 113 12,769
121 1 5 1 1 4 2 2 4 5 2 5 4 5 3 1 5 1 4 2 4 3 1 2 1 4 5 3 2 4 3 1 1 2 5 98 9,604
122 1 5 1 2 5 4 3 5 2 1 4 5 5 5 2 1 1 1 2 5 5 5 1 2 2 5 5 5 2 2 5 1 1 2 5 108 11,664
123 1 4 1 4 5 1 1 5 1 1 5 5 4 5 2 1 1 1 1 5 5 5 1 2 1 5 5 5 1 1 5 1 1 1 5 98 9,604
124 1 5 1 4 5 4 1 4 2 2 5 4 4 4 2 1 2 2 2 4 4 2 2 2 1 4 3 4 2 4 4 2 2 3 5 103 10,609
125 2 5 1 3 4 5 2 5 2 3 4 3 4 5 2 3 2 2 2 5 5 4 2 3 2 5 3 4 2 3 4 2 2 2 3 110 12,100
126 3 4 5 4 4 4 1 5 5 3 5 5 5 5 3 4 4 2 4 5 5 5 1 2 5 5 5 4 3 3 5 1 4 4 5 137 18,769
127 1 5 1 4 5 4 2 5 2 2 5 5 4 5 2 2 2 1 1 4 5 4 1 2 2 5 4 4 1 1 5 2 1 2 4 105 11,025
128 1 5 1 4 5 4 2 5 2 2 5 5 4 4 2 2 2 1 1 4 5 4 1 2 2 5 4 4 1 1 5 1 1 2 4 103 10,609
129 5 5 1 4 5 4 1 5 3 3 5 4 5 5 2 1 1 1 1 5 4 5 1 2 5 3 5 5 1 1 3 2 2 3 5 113 12,769
130 1 5 2 5 5 4 3 5 1 2 4 3 4 4 2 1 1 1 2 2 4 3 1 2 1 5 4 4 2 3 5 1 1 2 4 99 9,801
131 2 5 2 4 5 4 2 5 1 5 5 5 4 5 2 2 2 2 1 5 5 5 1 2 2 4 5 5 2 2 5 2 2 2 5 117 13,689
132 1 5 1 5 5 5 1 4 1 2 4 4 5 5 1 1 2 1 4 5 3 2 2 4 5 4 4 2 4 4 1 1 2 5 105 11,025
133 2 4 1 4 5 2 2 5 2 3 5 4 5 5 2 1 1 1 1 5 5 4 2 1 5 5 2 3 2 4 5 1 1 1 3 104 10,816
134 4 5 2 4 5 2 1 5 2 2 5 5 5 4 2 3 2 1 1 2 4 4 2 2 4 4 4 4 2 2 4 2 5 4 4 113 12,769
135 1 5 1 5 5 4 1 5 1 2 5 4 5 5 2 2 2 1 2 4 5 4 1 2 2 5 5 4 1 3 5 1 1 2 5 108 11,664
136 4 5 1 4 5 4 1 5 2 2 5 5 5 5 1 2 2 1 3 5 5 3 2 1 1 5 3 5 2 2 4 2 1 2 4 109 11,881
137 1 5 1 4 5 4 2 4 2 2 4 4 5 5 2 2 2 1 2 4 4 4 2 2 2 4 4 4 2 2 4 4 2 2 4 107 11,449
138 1 5 1 3 5 5 1 5 1 3 5 5 5 4 2 2 2 1 3 3 5 5 3 3 5 5 5 5 2 3 4 3 3 3 5 121 14,641
139 1 5 1 4 5 3 2 5 1 2 5 5 3 5 2 1 2 2 4 4 5 4 1 4 2 5 4 4 1 5 5 1 1 2 5 111 12,321
140 2 5 1 5 5 5 2 4 5 4 4 5 5 5 5 2 2 1 4 2 4 4 2 2 2 4 2 4 2 4 4 1 1 2 4 115 13,225
141 1 4 1 3 4 4 1 5 2 3 5 5 3 4 3 2 2 1 2 4 5 4 5 2 4 4 4 4 2 1 3 2 2 3 4 108 11,664
142 2 2 2 2 2 2 5 4 2 2 2 5 4 4 2 2 4 2 2 2 5 59 3,481
143 1 5 1 3 5 1 1 5 1 1 5 5 1 3 2 1 1 1 1 1 5 5 1 3 1 4 4 5 1 5 5 1 1 5 5 96 9,216
144 1 5 1 2 5 5 2 5 2 2 4 5 2 4 2 2 2 3 1 1 5 5 1 3 1 3 1 5 1 3 5 1 1 1 4 96 9,216
145 1 4 1 4 5 5 1 5 2 4 4 5 5 5 1 2 5 1 1 5 5 4 1 2 2 5 5 4 1 4 5 1 1 2 5 113 12,769
146 1 5 1 4 5 5 1 5 2 1 5 5 5 5 1 1 3 1 1 4 5 3 2 2 1 5 2 5 1 3 5 2 1 2 5 105 11,025
147 1 5 1 4 5 5 2 5 2 4 4 5 5 5 2 2 1 1 1 5 5 5 1 2 1 4 4 5 2 1 4 1 1 2 4 107 11,449
148 1 5 1 4 5 5 1 5 4 5 5 5 5 5 1 1 1 5 5 4 1 1 1 5 5 4 1 4 5 1 1 1 5 108 11,664
149 2 5 1 4 5 5 1 5 1 2 5 5 5 5 1 1 1 1 4 4 5 4 2 1 1 5 4 5 1 3 4 1 1 1 5 106 11,236
150 2 5 1 4 5 3 2 5 2 2 5 4 5 5 2 2 2 1 1 5 5 5 1 2 2 5 4 5 2 4 4 2 1 2 4 111 12,321
151 1 5 1 5 5 5 2 5 1 2 4 4 5 5 4 1 1 1 4 5 5 5 1 1 1 5 5 5 3 4 5 2 1 1 1 111 12,321
152 2 4 1 4 4 5 2 5 2 4 4 5 5 5 2 2 2 2 1 2 5 4 1 2 2 4 4 5 3 4 4 1 1 4 5 112 12,544
153 3 5 1 5 5 5 1 5 2 2 5 4 4 4 2 2 2 1 2 4 5 4 2 2 1 5 4 4 1 4 3 2 2 1 2 106 11,236
154 1 5 1 4 5 5 1 5 1 1 5 5 5 5 1 1 1 1 1 5 5 5 1 1 1 5 5 5 1 1 5 1 1 1 3 100 10,000
155 5 5 2 4 5 4 4 5 3 3 4 5 4 5 3 3 4 4 2 5 5 5 3 3 1 4 5 5 3 2 3 1 1 3 5 128 16,384
156 1 5 1 4 5 3 1 5 2 4 4 5 2 4 4 5 2 4 2 5 5 5 2 3 1 3 5 5 3 3 4 2 2 2 3 116 13,456
157 1 5 1 5 5 5 1 5 1 1 5 5 5 5 1 1 1 1 2 4 5 4 1 2 1 4 3 4 3 3 5 1 1 2 5 104 10,816
158 4 5 1 4 4 5 2 5 1 2 5 5 5 5 2 1 1 1 3 4 5 3 2 2 2 5 4 5 2 4 4 2 2 2 5 114 12,996
159 1 5 1 5 5 5 1 5 1 3 4 5 5 3 4 1 2 2 1 4 5 3 1 3 1 3 2 4 1 4 3 2 2 3 5 105 11,025
160 3 5 1 4 5 5 2 5 1 2 5 5 5 5 3 2 2 1 2 5 4 4 2 2 1 4 4 5 1 2 4 1 1 3 5 111 12,321
161 4 5 4 4 5 5 2 5 2 2 5 5 5 5 2 2 2 2 2 4 5 5 1 2 2 5 5 5 2 4 5 2 2 3 5 125 15,625
162 2 5 2 5 4 4 2 5 2 2 5 5 1 4 4 2 4 1 1 4 4 4 4 2 2 4 4 4 2 4 5 1 2 2 5 113 12,769
163 5 5 1 5 5 5 1 5 1 1 5 5 5 5 1 1 1 1 1 5 5 5 1 1 1 5 5 5 1 1 5 1 1 1 5 107 11,449
164 4 4 2 4 4 4 2 4 2 2 4 4 5 5 2 2 2 2 3 5 5 5 1 2 1 5 3 4 2 4 4 2 2 2 5 113 12,769
165 1 5 1 2 5 4 1 5 5 3 5 5 5 5 5 1 5 1 1 2 5 3 1 1 1 5 5 5 1 1 5 1 1 3 5 110 12,100
166 1 5 1 4 5 4 1 5 1 1 5 5 5 5 1 5 2 1 2 4 5 4 1 1 4 4 4 4 2 1 5 1 1 1 5 106 11,236
167 4 5 1 4 5 5 1 5 3 3 4 5 5 5 2 2 2 1 4 5 5 4 2 2 2 4 5 4 2 2 5 1 2 3 4 118 13,924
168 2 4 1 4 4 3 2 4 2 2 3 4 4 4 2 2 2 2 3 2 4 4 2 2 2 4 4 4 2 2 4 2 2 2 5 101 10,201
169 1 5 1 4 5 4 1 5 1 2 5 5 4 4 2 1 2 1 5 5 5 4 1 2 1 5 5 5 1 4 5 1 1 2 2 107 11,449
170 4 5 2 3 4 2 1 5 1 1 4 5 5 4 1 4 4 2 1 2 5 2 1 1 4 5 5 5 1 4 5 1 1 2 4 106 11,236
171 4 1 4 5 1 5 1 2 1 1 3 3 1 1 1 1 5 5 5 2 2 2 4 2 4 2 2 4 2 2 2 3 83 6,889
172 2 5 1 4 5 2 1 5 1 3 5 5 5 5 1 4 1 5 4 4 5 5 4 3 4 5 5 5 4 2 5 2 2 2 5 126 15,876
173 2 5 2 3 4 3 3 4 4 2 4 5 3 4 3 3 2 3 1 1 5 2 1 1 1 5 3 5 1 1 4 1 1 2 4 98 9,604
174 1 5 1 2 5 1 1 4 1 1 5 5 1 4 3 2 2 3 1 5 5 3 1 2 1 4 5 5 1 2 5 1 1 2 5 96 9,216
175 1 5 1 2 5 1 1 4 1 1 5 5 1 4 3 2 2 3 1 5 5 3 1 2 1 4 5 5 1 2 5 1 1 2 5 96 9,216
176 5 5 4 5 5 4 2 4 3 4 4 5 5 5 2 3 3 3 5 4 2 3 4 2 3 2 4 3 3 3 3 2 3 4 5 126 15,876
177 2 3 1 3 3 2 1 4 1 1 2 2 4 3 1 1 2 1 2 1 3 3 1 1 1 3 3 3 1 2 4 1 1 2 3 72 5,184
178 1 5 1 5 5 5 2 5 2 2 4 4 5 5 2 2 2 1 2 2 5 4 2 2 2 4 5 4 2 2 4 2 2 2 5 109 11,881
179 1 5 1 2 5 1 1 4 1 1 5 5 1 4 3 2 2 3 1 5 5 3 1 2 1 4 5 5 1 2 5 1 1 2 5 96 9,216
180 1 5 1 5 5 1 1 5 1 1 5 5 5 5 2 1 1 1 1 5 5 4 1 1 1 5 5 4 1 4 5 1 1 1 5 101 10,201
181 2 4 1 4 4 4 1 4 1 1 4 5 4 4 2 2 2 2 2 4 4 4 1 1 1 4 4 4 1 4 4 1 1 1 4 96 9,216
182 1 5 1 5 5 5 3 5 1 1 5 5 5 5 1 1 2 1 2 4 5 5 1 1 1 5 4 5 1 3 5 1 1 2 5 108 11,664
183 1 4 1 4 5 4 2 4 2 2 4 3 4 4 2 2 2 2 4 3 4 5 4 2 2 4 2 5 2 4 4 1 1 4 5 108 11,664
184 1 5 1 4 4 5 2 5 2 2 5 5 5 5 2 2 2 1 1 5 5 5 2 2 1 5 4 5 1 5 5 1 1 1 5 112 12,544
185 3 5 2 3 5 3 2 5 2 4 5 4 5 5 4 4 3 1 5 5 5 5 3 2 4 4 4 4 2 4 4 2 2 2 4 126 15,876
186 1 5 1 5 5 1 5 1 1 5 5 4 5 4 1 5 4 1 5 5 4 1 2 1 5 4 5 1 5 5 1 1 1 5 110 12,100
187 1 5 1 4 5 4 1 5 1 3 5 5 4 4 2 1 1 2 2 2 4 4 1 2 1 4 4 5 2 2 5 1 1 1 4 99 9,801
188 1 4 1 4 4 4 2 4 2 2 4 5 5 5 1 1 2 1 3 4 4 3 2 2 2 4 4 4 2 4 4 1 1 2 4 102 10,404
189 5 5 4 5 4 4 2 5 2 2 5 5 5 5 2 4 5 2 2 4 4 2 3 4 4 5 3 2 2 5 2 2 2 5 122 14,884
190 1 5 1 3 5 4 4 5 1 3 5 5 5 5 2 1 1 1 1 4 5 3 2 1 1 5 5 5 1 2 5 1 2 5 105 11,025
191 1 5 1 5 5 4 2 5 1 2 5 5 5 5 2 1 1 1 1 5 5 4 1 2 1 4 3 4 2 2 4 1 1 2 5 103 10,609
192 3 1 4 5 4 2 5 3 3 3 5 5 5 1 1 4 1 1 5 5 5 1 1 3 5 5 4 2 3 4 1 2 3 5 110 12,100
193 5 5 1 4 4 5 2 5 2 2 5 5 5 5 2 2 2 1 2 5 5 5 2 2 1 5 4 5 1 5 5 1 1 1 5 117 13,689
194 2 5 2 3 4 2 2 5 2 1 5 5 4 5 2 2 2 1 1 4 5 1 4 2 2 5 5 5 2 4 5 1 1 2 4 107 11,449
195 2 5 1 4 5 2 1 5 2 2 5 5 5 5 2 2 1 1 2 4 5 4 2 2 5 5 4 5 2 2 5 2 2 2 2 110 12,100
196 5 1 4 4 5 2 5 2 2 5 5 5 5 2 2 2 1 2 5 5 5 2 2 1 5 4 5 1 5 5 1 1 1 5 112 12,544
197 5 1 4 5 5 2 5 1 1 5 5 5 5 2 2 2 1 2 5 4 4 1 2 2 5 4 5 2 4 4 2 2 3 5 112 12,544
198 1 5 2 4 5 5 5 5 5 5 5 5 5 5 2 1 1 2 5 5 5 2 2 2 1 5 2 5 1 2 5 2 2 4 4 122 14,884
199 2 4 2 4 5 3 2 5 2 2 5 4 5 4 4 2 5 1 4 5 4 4 4 1 2 4 5 5 1 1 4 1 1 2 5 114 12,996
200 2 5 1 5 5 5 1 5 1 1 5 5 5 5 2 2 4 2 5 5 5 4 1 2 4 5 4 4 2 4 5 2 2 2 5 122 14,884
201 1 5 1 5 4 1 4 1 1 4 5 5 5 1 1 1 1 2 2 5 5 1 1 1 4 4 5 1 1 3 1 1 1 1 85 7,225
202 2 5 1 4 5 4 1 5 1 2 4 4 4 4 2 2 2 1 2 4 5 4 1 2 1 4 5 4 1 1 4 1 1 2 5 100 10,000
203 3 3 1 4 3 5 2 4 2 3 3 5 4 5 2 4 2 2 2 4 4 2 2 2 4 4 4 2 4 4 2 2 2 5 106 11,236
204 2 5 2 3 4 2 2 5 2 2 5 5 4 5 2 2 2 2 2 4 4 2 4 2 2 4 5 5 2 4 5 2 2 2 4 111 12,321









206 2 5 2 4 5 4 2 5 2 3 5 5 4 5 4 2 2 2 5 2 5 2 2 2 4 4 5 5 2 2 5 1 1 2 5 117 13,689
207 4 5 4 5 4 1 1 5 1 1 5 5 5 5 1 1 1 1 4 4 5 4 1 1 1 5 5 4 1 4 4 1 1 1 5 106 11,236
208 2 5 1 5 5 5 1 5 1 1 5 5 5 5 1 5 5 1 1 5 5 4 5 4 5 5 5 4 2 4 5 2 2 4 5 130 16,900
209 5 5 4 4 4 3 2 5 4 5 4 5 3 3 4 5 3 4 4 4 4 4 4 5 5 4 5 5 2 2 5 2 2 4 5 138 19,044
210 4 5 1 4 5 4 2 5 2 2 4 5 5 4 1 2 1 2 1 5 5 4 4 2 2 4 4 4 2 2 4 2 1 2 4 110 12,100
211 3 4 4 3 5 5 2 5 2 1 5 5 5 4 2 3 5 1 4 5 4 3 2 3 5 5 3 2 3 5 1 2 3 5 119 14,161
212 1 3 1 1 5 5 1 5 1 1 5 5 3 3 3 1 1 1 5 2 5 3 1 4 2 3 4 5 1 5 1 1 1 3 92 8,464
213 4 5 1 4 5 4 1 5 1 1 5 5 5 5 1 1 1 1 3 3 5 4 1 1 1 4 4 5 4 1 5 1 1 3 5 106 11,236
214 1 5 2 4 5 4 2 5 2 2 4 2 5 5 2 2 2 2 2 5 5 5 2 2 2 5 4 5 2 4 5 2 2 2 5 115 13,225
215 2 5 2 4 5 3 3 5 2 3 5 5 5 5 3 4 2 1 3 5 4 2 4 3 4 3 5 4 2 1 5 2 2 3 5 121 14,641
216 1 5 1 4 4 4 5 1 1 4 5 4 5 1 1 1 1 5 5 5 4 1 1 1 5 4 5 1 3 4 1 5 2 5 105 11,025
217 2 5 2 3 5 2 1 5 2 2 4 4 4 4 2 2 2 2 2 3 4 4 2 2 2 4 5 4 2 3 5 2 2 3 5 107 11,449
218 4 4 1 4 5 5 1 5 2 2 5 5 5 5 4 2 2 1 4 4 5 4 5 2 5 5 4 5 1 4 5 1 2 4 4 126 15,876
219 5 5 1 5 5 1 5 1 1 5 5 5 5 1 5 1 1 1 5 5 5 1 5 5 5 5 1 1 1 1 1 1 5 105 11,025
220 1 5 4 3 4 5 5 5 4 5 5 5 5 5 1 1 3 2 2 5 5 5 1 1 5 5 5 1 3 1 1 5 1 4 5 123 15,129
221 1 5 1 4 5 4 1 5 2 1 5 5 5 5 2 1 1 2 2 4 5 4 1 2 2 4 4 5 2 2 4 2 2 4 5 109 11,881
222 1 5 1 4 5 4 1 5 2 1 5 5 5 5 1 1 1 1 2 5 4 4 1 2 4 4 5 2 3 4 1 1 3 5 103 10,609
223 4 4 4 5 5 4 1 5 1 4 5 5 5 4 3 5 4 1 1 5 5 4 3 4 4 4 5 5 2 1 5 2 2 3 5 129 16,641
224 1 3 1 3 5 3 1 5 2 1 5 5 4 3 2 2 1 1 1 2 5 3 2 2 2 5 3 5 2 1 4 1 1 2 5 94 8,836
225 5 5 4 4 5 2 1 2 5 3 5 5 5 5 4 5 5 2 2 5 5 4 2 2 5 5 5 5 2 2 4 3 3 4 5 135 18,225
226 1 5 1 4 4 4 1 5 2 2 5 5 4 5 1 2 5 1 1 5 5 4 1 1 1 5 5 5 2 2 4 2 2 2 4 108 11,664
227 4 5 2 4 4 2 2 5 2 2 4 4 5 4 2 2 2 4 2 4 4 4 4 4 4 5 5 4 2 4 5 2 2 3 5 122 14,884
228 3 5 2 5 5 4 1 5 2 3 5 4 5 5 2 2 5 2 2 5 5 5 5 2 4 5 5 5 2 2 5 2 2 2 5 128 16,384
229 2 5 1 4 5 4 2 5 2 4 4 5 5 2 1 5 1 1 4 4 5 2 2 4 4 5 5 1 2 4 1 1 4 4 110 12,100
230 4 4 4 4 4 4 2 4 2 2 4 4 4 4 2 2 4 2 2 4 4 4 4 2 4 4 4 4 2 2 4 4 2 4 4 118 13,924
231 2 5 2 5 5 2 2 5 5 5 5 4 5 5 2 2 2 1 2 2 5 5 5 2 2 5 5 5 2 4 5 2 2 2 2 121 14,641
232 4 2 4 3 3 1 3 5 4 4 4 5 4 5 2 5 2 2 4 5 4 2 4 4 4 5 5 4 5 2 4 2 4 5 4 129 16,641
233 5 5 5 5 5 5 1 5 5 1 5 5 5 1 1 1 1 1 1 1 5 5 5 1 1 5 5 5 1 1 5 5 5 1 5 119 14,161
234 4 5 1 4 5 2 1 5 1 2 5 5 5 5 1 4 4 1 2 2 5 4 1 2 1 5 5 4 1 4 5 1 1 2 5 110 12,100
235 4 4 2 2 4 1 2 4 1 2 4 4 4 5 2 5 2 2 1 2 4 2 2 4 4 4 5 2 4 4 2 4 4 2 104 10,816
236 5 5 1 4 5 5 1 5 1 5 5 5 4 5 2 2 2 1 1 4 5 2 4 2 3 4 4 5 2 2 4 2 3 3 5 118 13,924
237 5 5 1 4 5 4 4 5 3 5 5 5 5 5 5 4 4 4 3 5 5 4 4 5 4 5 5 5 4 5 5 4 5 4 5 155 24,025
238 1 5 1 4 4 3 2 5 4 2 4 5 5 5 4 2 2 2 1 3 3 1 3 2 4 5 4 2 3 3 4 3 3 3 107 11,449
239 5 5 1 5 4 2 5 2 5 5 5 5 2 5 1 2 5 5 4 1 1 1 5 5 5 2 2 5 2 1 2 5 110 12,100
240 2 5 1 4 4 2 2 5 3 3 5 5 5 5 2 2 2 1 2 3 5 3 1 3 3 5 4 4 3 4 4 1 1 2 4 110 12,100
241 2 4 3 4 2 2 5 3 2 4 5 4 5 3 2 5 2 2 5 3 2 2 2 4 3 4 3 3 4 2 2 4 5 107 11,449
242 4 5 2 5 5 5 2 5 2 4 5 4 5 5 3 4 4 2 2 4 4 4 3 2 4 4 4 4 3 4 2 3 4 4 126 15,876
243 1 3 1 3 3 4 2 4 1 2 3 5 3 3 3 1 1 1 1 2 5 3 1 2 2 5 5 4 2 2 5 1 1 2 4 91 8,281
244 1 1 1 1 2 4 4 4 4 4 4 4 4 4 2 3 1 3 1 3 2 3 2 3 3 2 5 2 2 3 4 1 3 5 95 9,025
245 2 4 2 2 4 4 3 4 2 4 5 4 2 3 3 4 2 4 2 2 4 4 4 2 4 4 5 5 4 3 4 2 1 5 3 116 13,456
246 4 5 1 3 5 5 4 3 5 4 3 5 4 4 5 4 3 5 4 3 5 4 5 4 5 4 4 5 2 5 5 2 2 1 5 137 18,769
247 2 5 1 2 3 4 2 4 1 3 4 5 4 4 2 2 2 2 4 2 4 4 2 2 2 4 4 4 2 4 2 2 2 4 100 10,000
248 1 5 2 4 5 3 2 5 1 2 4 4 5 5 2 2 4 2 1 4 5 4 1 2 1 4 4 5 1 3 4 2 2 2 4 107 11,449
249 3 4 1 4 4 1 2 4 2 2 4 5 5 5 5 2 2 1 1 4 5 4 1 2 1 4 4 5 1 3 4 2 2 2 4 105 11,025
250 1 4 1 1 1 2 1 1 1 3 4 4 5 5 2 1 1 2 4 1 5 1 1 4 3 5 5 5 5 2 5 1 1 5 5 98 9,604
251 1 5 1 2 5 1 5 1 5 5 5 5 5 1 1 1 1 5 5 5 2 1 3 3 3 5 5 1 1 3 1 1 1 95 9,025
252 4 4 2 4 4 4 2 5 4 2 5 5 5 5 2 2 4 2 2 2 2 2 2 2 4 4 4 4 4 4 2 2 4 4 113 12,769
253 1 4 1 3 4 2 1 5 1 2 4 5 4 4 2 1 2 1 1 4 5 4 1 2 4 4 4 4 2 4 4 2 2 2 5 101 10,201
254 1 5 2 3 4 4 2 5 1 1 4 5 5 5 2 1 1 1 1 5 5 5 1 1 1 4 4 5 2 3 4 1 1 2 5 102 10,404
255 1 4 1 2 5 4 2 4 2 2 4 5 3 2 2 2 2 2 1 3 3 3 1 3 2 4 4 4 3 3 4 2 1 2 3 95 9,025
256 2 4 3 4 2 2 5 2 4 4 4 5 3 2 5 2 2 4 4 2 2 2 4 4 4 3 3 4 5 4 2 4 106 11,236
257 5 4 2 1 5 3 1 5 1 1 5 5 5 5 1 1 2 2 5 5 4 3 2 1 5 5 5 1 3 5 2 2 3 5 110 12,100
258 2 4 5 5 5 4 2 5 2 2 5 5 4 4 2 3 4 2 3 4 5 4 4 2 2 4 4 4 2 4 4 4 4 4 4 127 16,129
259 2 5 2 5 5 5 2 5 2 5 5 5 5 5 2 2 2 2 2 5 5 5 2 2 5 5 5 5 2 5 5 2 2 2 5 130 16,900
260 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 1 5 5 5 1 5 5 142 20,164
261 5 4 1 2 4 4 1 5 1 2 5 4 5 5 2 1 2 1 2 2 5 4 1 2 2 4 4 5 2 4 4 2 1 2 5 105 11,025
262 1 4 2 4 5 5 2 4 2 2 5 5 5 4 3 1 1 1 2 4 5 5 1 2 1 5 3 4 2 4 4 2 2 3 5 110 12,100
263 2 5 2 4 4 4 2 5 1 2 5 5 5 5 2 2 2 1 4 5 5 4 1 2 1 4 4 5 2 4 5 1 2 2 5 114 12,996
264 2 5 1 4 5 2 2 5 2 2 5 5 5 5 4 1 2 1 2 5 5 4 1 2 2 4 4 5 2 1 5 2 1 4 5 112 12,544
265 5 4 2 1 5 4 2 5 1 2 5 4 4 4 1 2 2 1 1 1 5 4 1 1 1 5 2 4 1 4 5 2 2 2 4 99 9,801
266 1 5 1 2 5 2 4 5 1 1 5 5 5 5 5 1 4 1 2 4 5 5 1 3 1 5 5 5 2 2 5 2 2 2 5 114 12,996
267 2 4 2 4 4 3 2 4 2 2 5 4 4 4 2 2 4 1 4 2 5 4 2 2 2 4 3 5 2 4 4 2 2 2 4 108 11,664
268 4 4 3 4 5 5 4 5 4 4 5 5 5 4 4 4 4 2 4 4 4 5 2 2 2 4 2 4 2 3 4 2 2 3 5 129 16,641
269 1 5 2 5 5 2 2 5 1 2 5 5 5 5 2 2 2 1 2 2 5 4 1 2 2 5 5 4 2 1 5 1 1 2 5 106 11,236
270 2 5 1 4 5 4 1 5 2 2 5 5 5 5 2 1 2 1 1 1 5 5 1 1 1 5 4 5 1 4 5 1 1 2 5 105 11,025
271 2 4 1 4 4 4 1 5 2 1 4 5 4 4 2 1 1 4 5 2 4 4 2 2 5 4 5 5 3 2 4 1 1 4 4 110 12,100
272 1 4 1 4 4 5 1 5 1 1 5 5 5 5 2 1 1 1 2 4 5 3 1 1 1 4 2 5 2 4 3 1 1 3 5 99 9,801
273 1 5 1 4 5 1 1 5 1 1 5 5 5 5 1 1 1 1 2 4 5 5 1 1 1 5 5 5 1 4 5 1 1 1 5 101 10,201
274 2 5 1 5 5 5 2 5 2 2 5 5 5 5 2 1 2 2 2 5 5 4 2 2 2 5 4 5 2 4 5 1 1 2 5 117 13,689
275 5 4 2 1 5 4 2 4 2 2 5 5 4 5 2 2 4 1 2 4 5 4 2 2 2 5 2 4 2 4 4 2 2 2 5 112 12,544
276 2 4 1 4 4 4 2 4 2 2 5 5 4 4 2 2 1 2 2 2 4 3 3 1 2 4 5 4 1 3 4 2 2 4 5 105 11,025
277 1 5 1 4 5 4 1 5 1 3 5 5 5 4 2 2 3 1 2 2 5 4 2 1 2 5 4 5 2 4 5 1 1 2 5 109 11,881
278 4 5 2 5 5 4 2 4 5 2 5 5 5 5 2 2 4 2 3 4 5 4 4 2 5 5 4 4 2 3 5 1 1 2 5 127 16,129
279 1 5 1 4 5 5 2 5 2 2 4 5 5 3 2 1 2 1 1 4 5 4 2 1 1 4 3 4 2 5 1 1 3 5 101 10,201
280 2 5 1 4 5 4 1 4 1 2 4 4 5 5 1 2 2 2 2 4 4 5 2 2 2 5 5 5 2 3 5 5 1 3 5 114 12,996
281 1 5 1 3 5 1 1 5 1 4 5 5 5 5 2 1 2 2 2 2 5 4 2 1 2 5 2 5 1 4 5 1 1 1 5 102 10,404
282 2 4 1 3 4 4 1 5 2 2 5 5 2 1 5 1 1 5 4 4 1 2 2 4 4 5 2 4 3 2 4 4 98 9,604
283 5 5 5 5 5 5 1 5 1 1 5 5 5 5 1 1 1 1 1 5 5 5 5 5 1 5 4 1 4 4 1 1 2 5 116 13,456
284 5 5 1 5 5 5 2 5 1 5 5 5 5 5 2 2 4 2 5 5 5 5 2 5 3 5 5 5 2 4 5 5 2 2 2 136 18,496
285 5 5 1 4 5 5 1 5 2 5 5 5 5 2 5 4 1 1 2 4 5 5 1 1 5 5 5 4 5 5 4 2 5 5 129 16,641
286 4 5 2 5 5 5 2 5 2 5 5 5 5 5 2 2 4 2 1 5 5 5 5 2 2 5 5 5 2 2 5 2 2 2 5 130 16,900
287 2 4 2 4 4 2 2 5 2 2 4 5 5 5 2 2 2 2 2 4 2 4 2 2 2 4 4 4 2 4 2 2 5 101 10,201
288 5 5 1 4 5 5 1 5 1 1 5 5 5 5 1 1 1 1 2 4 5 5 1 1 1 5 5 5 1 1 5 1 5 2 2 108 11,664
289 5 5 1 4 5 4 1 5 2 5 4 5 5 5 1 2 3 1 1 5 4 4 3 2 2 5 5 5 1 1 4 5 5 3 5 123 15,129
290 2 5 1 4 5 5 1 5 1 2 5 5 4 5 1 1 2 1 1 5 5 5 1 1 1 5 5 5 1 5 1 1 2 5 104 10,816
291 1 4 2 4 1 5 1 2 4 4 4 4 2 1 5 1 1 4 4 4 4 2 2 4 2 5 2 2 4 2 2 2 4 95 9,025
292 2 4 1 4 5 5 2 5 2 2 5 5 4 5 2 1 5 1 5 5 5 5 1 1 1 5 4 5 1 2 5 2 2 2 5 116 13,456
293 1 5 1 5 5 2 1 5 1 1 5 5 5 5 2 1 1 1 1 4 5 4 2 2 2 5 4 5 1 1 4 1 1 5 5 104 10,816
294 1 5 1 2 5 1 1 5 1 1 5 5 3 3 3 1 1 1 2 4 5 4 1 3 1 5 3 4 1 3 5 1 1 1 5 94 8,836
295 1 5 1 3 5 2 1 5 2 1 5 5 2 3 2 1 1 2 2 2 5 5 1 3 4 4 5 4 1 2 4 1 1 4 5 100 10,000
296 2 4 1 3 5 2 2 4 2 2 4 5 5 4 2 1 2 2 2 4 4 4 2 3 2 3 4 4 2 2 4 2 3 2 3 102 10,404
297 2 5 1 4 5 4 4 5 1 2 5 5 2 3 2 2 2 2 2 4 4 4 1 2 2 4 4 5 2 2 5 1 1 2 4 105 11,025
298 1 4 1 3 5 5 4 4 2 3 4 2 1 2 2 1 1 2 5 2 5 5 1 2 1 4 4 5 2 3 3 1 3 2 4 99 9,801
299 4 5 1 4 4 3 1 5 1 1 4 5 1 3 3 2 1 1 1 4 5 5 1 1 1 4 5 4 1 3 4 1 1 4 5 99 9,801
300 1 5 2 2 4 4 2 4 2 2 4 5 3 3 2 2 3 2 2 3 4 3 1 2 2 4 5 4 2 5 4 2 2 2 4 103 10,609
301 1 5 1 2 4 4 2 5 2 2 5 5 5 4 2 2 2 1 1 5 4 4 1 2 2 5 5 4 2 1 5 1 1 1 5 103 10,609
302 1 4 2 3 4 3 4 4 1 2 4 5 5 5 2 1 2 1 2 3 5 4 1 2 2 4 3 4 2 2 5 1 1 2 4 100 10,000
303 1 5 2 3 5 4 1 5 1 2 4 5 5 5 4 2 2 1 2 1 5 3 1 4 3 4 4 4 2 4 5 1 1 2 5 108 11,664
304 3 4 1 3 3 2 2 5 1 3 4 5 3 2 4 5 5 4 1 4 3 4 4 4 2 3 3 4 4 1 3 3 3 2 4 111 12,321
305 1 2 1 3 3 2 1 5 1 5 4 5 1 2 2 1 1 3 4 4 3 3 1 4 2 4 2 4 2 5 4 2 1 2 1 91 8,281
306 2 5 1 3 5 4 2 5 1 2 5 5 3 3 3 2 3 2 3 2 5 4 2 2 2 5 4 5 2 1 4 1 1 2 4 105 11,025
307 1 3 3 3 4 3 1 4 2 2 5 5 4 5 4 2 1 2 2 4 5 4 3 3 2 4 2 4 1 3 2 2 2 3 4 104 10,816
308 1 4 1 3 4 5 2 4 1 3 4 5 3 3 2 3 2 1 1 2 5 4 3 2 2 4 4 4 2 2 5 3 4 3 5 106 11,236
309 2 5 1 2 4 3 2 5 3 4 4 5 3 2 3 1 1 2 1 3 4 4 2 2 1 4 5 5 2 2 5 1 1 2 2 98 9,604









311 2 4 1 4 5 5 3 5 2 2 5 4 4 5 2 2 4 2 4 4 5 5 2 2 1 4 4 5 1 2 5 1 1 2 5 114 12,996
312 4 4 1 4 5 3 1 5 2 2 5 5 5 5 2 2 2 2 2 4 5 3 4 2 4 4 4 4 2 3 4 2 2 4 4 116 13,456
313 5 5 3 5 5 3 2 4 4 2 4 5 4 4 2 2 1 1 1 1 4 4 2 2 2 4 4 4 2 2 4 1 2 2 4 106 11,236
314 2 4 1 3 4 4 5 2 4 4 5 4 4 3 4 4 2 2 4 5 4 2 2 1 4 4 4 3 4 4 1 2 3 5 113 12,769
315 2 5 2 2 5 5 2 5 1 1 5 5 5 5 4 2 2 1 1 4 5 5 3 2 2 4 4 5 2 2 4 1 1 5 5 114 12,996
316 5 5 1 4 5 2 2 5 1 2 4 5 4 5 2 5 1 4 2 5 5 4 1 2 4 4 5 5 2 4 4 2 2 4 4 121 14,641
317 2 5 1 3 5 2 1 5 2 2 5 5 3 3 2 2 2 2 2 1 5 5 1 2 2 5 4 5 2 1 5 1 2 2 5 102 10,404
318 4 5 4 5 5 4 2 5 1 2 5 4 5 5 4 1 2 3 1 1 5 5 1 4 4 4 5 5 3 5 5 5 1 4 5 129 16,641
319 2 4 4 4 5 2 1 5 4 2 4 4 5 5 2 5 4 1 2 4 4 1 2 2 4 5 2 2 5 1 5 2 5 109 11,881
320 4 5 1 4 5 4 1 5 1 1 4 5 4 5 4 1 1 3 1 1 5 5 1 4 1 5 5 5 3 4 5 1 1 3 5 113 12,769
321 1 4 1 3 5 5 1 5 1 2 4 5 4 4 2 1 2 1 2 2 4 5 1 2 1 4 2 5 1 2 5 1 1 2 5 96 9,216
322 2 3 1 3 4 4 2 5 1 3 4 5 2 3 3 2 3 2 3 3 4 4 2 2 2 4 4 4 2 2 4 1 1 3 4 101 10,201
323 1 5 1 2 4 4 2 5 1 4 4 5 2 3 4 2 2 2 2 2 5 4 2 4 2 4 5 4 2 4 4 2 2 2 4 107 11,449
324 5 4 2 4 4 3 2 5 4 3 5 5 5 5 1 1 3 1 1 5 5 5 1 1 1 3 3 5 1 1 3 2 2 2 5 108 11,664
325 3 5 1 1 5 4 5 5 1 1 5 5 5 5 2 1 1 3 5 5 5 5 1 3 2 4 4 3 4 1 5 1 1 5 4 116 13,456
326 2 4 2 3 4 4 4 4 2 4 4 4 2 4 2 2 2 2 4 4 4 4 2 2 2 4 4 4 2 2 4 2 2 2 4 107 11,449
327 1 5 1 4 4 4 2 5 2 2 4 3 4 4 2 1 1 1 2 4 5 4 1 2 2 4 5 5 2 4 5 2 2 2 4 105 11,025
328 3 5 1 1 5 4 5 5 1 1 5 5 5 5 2 1 1 3 5 5 5 5 1 3 2 5 5 3 4 1 5 1 1 5 4 118 13,924
329 1 5 1 3 5 5 1 5 1 2 4 5 4 4 4 1 2 1 1 2 5 4 1 2 2 4 4 4 2 2 4 1 1 4 5 102 10,404
330 5 5 2 3 5 5 2 4 1 2 5 5 3 4 2 2 5 1 2 3 5 4 1 1 1 4 4 4 2 2 5 1 1 2 5 108 11,664
331 2 4 2 3 5 4 2 5 1 2 5 5 5 5 2 2 3 1 1 5 5 4 1 1 1 5 5 5 1 4 4 2 1 2 5 110 12,100
332 3 4 2 4 5 4 4 5 3 2 4 4 5 5 2 2 2 2 2 4 5 4 4 2 4 4 3 5 2 4 5 2 4 4 5 125 15,625
333 1 5 1 5 5 1 1 5 1 1 5 5 5 5 1 1 5 1 1 5 5 5 1 1 1 5 5 5 1 5 5 1 1 1 5 107 11,449
334 4 4 2 3 4 4 4 4 2 4 4 4 3 3 2 2 4 2 2 2 4 2 2 2 4 4 4 4 2 2 4 2 2 2 2 105 11,025
335 2 4 2 3 4 4 3 4 2 4 4 5 5 3 2 2 1 1 2 5 4 1 2 2 4 3 5 2 4 5 2 2 3 2 103 10,609
336 2 5 1 5 5 4 2 5 2 2 5 5 5 5 2 1 1 1 2 5 4 4 1 1 2 4 5 4 1 2 4 2 1 2 5 107 11,449
337 2 5 2 4 5 5 1 5 2 2 5 4 5 5 2 2 1 2 1 2 5 4 1 2 2 5 4 5 2 4 5 2 2 2 5 112 12,544
338 5 5 5 5 5 5 5 5 5 5 5 5 5 5 2 2 1 1 5 5 5 3 4 3 3 5 5 5 3 4 5 3 2 4 5 145 21,025
339 4 3 1 2 4 4 2 5 2 2 5 5 5 5 3 1 1 1 5 5 5 4 1 1 1 5 4 4 4 4 4 2 1 4 4 113 12,769
340 2 5 1 5 5 5 1 5 2 4 5 5 3 5 4 4 1 4 2 5 5 3 1 4 2 4 5 5 3 4 5 2 2 4 5 127 16,129
341 2 4 4 4 4 4 2 5 2 4 4 5 2 4 2 2 4 5 4 2 2 4 4 4 4 4 4 4 2 2 4 2 2 2 4 117 13,689
342 2 4 2 4 4 4 2 4 2 2 5 5 4 4 2 2 2 2 2 4 4 4 2 2 2 4 4 4 4 4 4 2 2 2 4 110 12,100
343 1 5 1 5 5 5 1 5 1 4 5 5 5 5 1 1 4 1 4 2 5 5 1 1 1 5 5 5 1 4 5 1 1 1 5 112 12,544
344 4 5 4 4 5 5 1 5 1 2 5 5 3 4 2 2 4 1 4 2 5 3 1 1 4 5 5 5 2 4 5 2 1 2 4 117 13,689
345 2 5 1 2 5 4 1 5 1 2 4 5 5 5 1 1 1 1 4 2 5 4 1 1 2 5 4 5 1 3 5 1 1 1 5 101 10,201
346 2 5 1 4 5 4 2 5 1 1 5 5 5 4 1 1 2 1 2 2 5 4 2 2 2 5 4 5 1 1 5 2 2 2 2 102 10,404
347 2 5 1 4 5 4 2 5 1 1 5 5 5 5 1 1 2 1 2 2 5 4 2 2 2 5 5 5 1 1 5 2 2 2 2 104 10,816
348 2 4 2 4 4 4 4 2 4 4 4 4 4 2 2 2 2 2 4 4 4 2 2 2 4 4 4 2 4 4 2 2 4 4 108 11,664
349 2 5 1 4 5 5 1 5 5 2 5 5 3 5 5 5 5 5 2 5 5 5 1 2 2 5 4 5 2 1 5 1 2 2 5 127 16,129
350 1 5 1 4 5 5 2 5 1 5 5 3 5 1 1 5 5 1 5 5 5 1 2 2 5 4 4 2 1 5 1 1 2 5 110 12,100
351 5 5 1 5 5 5 1 5 5 5 5 5 5 5 2 5 5 5 1 5 5 5 1 5 5 5 5 5 2 5 5 5 2 2 5 147 21,609
352 2 5 1 4 5 4 1 5 1 1 5 5 5 5 2 1 1 1 1 5 5 4 1 1 2 5 5 5 1 2 5 1 1 2 5 105 11,025
353 4 5 1 4 4 5 2 4 2 2 4 5 2 4 4 4 4 1 1 5 5 4 3 2 2 4 5 5 2 4 4 2 3 4 4 120 14,400
354 2 5 1 4 5 2 1 5 1 2 4 4 5 5 2 2 2 1 4 4 5 4 1 2 2 4 5 5 2 3 4 1 1 4 4 108 11,664
355 1 2 2 2 4 1 4 2 3 1 1 1 1 1 3 3 2 1 1 2 3 2 2 2 1 5 5 2 3 1 4 1 5 3 5 82 6,724
356 2 5 2 4 5 5 1 5 2 2 5 4 5 5 2 2 1 2 1 2 5 4 1 2 2 5 4 5 2 4 5 2 2 2 5 112 12,544
357 3 5 1 3 5 1 1 5 2 3 5 5 1 2 4 1 1 1 3 5 5 5 3 4 3 5 5 3 5 3 4 5 2 5 114 12,996
358 2 4 1 4 4 4 2 2 2 2 4 5 5 5 1 1 1 1 1 4 5 4 1 2 1 5 4 5 2 2 4 2 2 4 5 103 10,609
359 4 5 2 5 5 4 1 5 2 2 5 5 3 5 2 4 5 2 5 5 5 5 2 2 2 5 5 5 2 1 5 2 2 2 5 126 15,876
360 1 5 1 4 5 4 2 5 4 2 5 2 4 5 2 2 2 1 1 4 5 4 2 2 2 4 5 4 1 4 4 1 1 2 4 106 11,236
361 4 5 1 4 5 4 2 4 1 2 4 5 4 4 2 1 2 1 2 4 5 4 2 1 4 5 5 4 1 4 5 2 1 4 4 112 12,544
362 4 5 4 4 5 5 1 5 1 2 5 5 4 4 2 2 4 1 4 2 5 3 1 1 4 5 5 5 2 4 5 2 1 2 4 118 13,924
363 5 5 2 5 5 4 1 5 1 2 5 5 5 5 5 3 3 1 1 5 5 5 5 1 5 5 5 5 1 2 5 1 2 3 5 128 16,384
364 4 5 1 4 5 4 2 4 1 2 4 5 4 4 2 1 2 1 2 4 5 4 2 1 4 5 5 4 1 4 5 2 1 4 4 112 12,544
365 4 5 4 4 5 5 1 5 1 2 5 5 4 4 2 2 4 1 4 2 5 3 1 1 4 5 5 5 2 4 5 2 1 2 4 118 13,924
366 4 5 2 5 5 4 1 5 2 2 5 5 3 5 2 4 5 2 5 5 5 5 2 2 2 5 5 5 2 1 5 2 2 2 5 126 15,876
367 4 5 4 4 5 5 1 5 1 2 5 5 4 4 2 2 4 1 4 2 5 3 1 1 4 5 5 5 2 4 5 2 1 2 4 118 13,924
368 4 5 4 4 5 5 1 5 1 2 5 5 4 4 2 2 4 1 4 2 5 3 1 1 4 5 5 5 2 4 5 2 1 2 4 118 13,924
369 4 5 4 4 5 5 1 5 1 2 5 5 4 4 2 2 4 1 4 2 5 3 1 1 4 5 5 5 2 4 5 2 1 2 4 118 13,924
370 1 5 1 4 5 4 1 5 2 4 5 5 5 4 1 2 5 5 4 4 2 2 5 5 5 5 2 2 3 5 108 11,664
371 5 5 1 5 5 4 1 5 1 2 5 5 5 5 5 3 3 1 1 5 5 5 5 1 5 5 5 5 1 2 5 1 2 3 5 127 16,129
372 4 5 4 4 5 5 1 5 1 2 5 5 4 4 2 2 4 1 4 2 5 3 1 1 4 5 5 5 2 4 5 2 1 2 4 118 13,924
373 5 4 2 2 3 3 2 4 2 2 3 2 3 3 3 2 2 2 4 4 4 4 2 2 1 4 2 5 1 3 4 2 2 2 2 97 9,409
374 1 5 1 5 5 5 1 5 1 5 5 5 5 5 1 1 1 1 1 1 5 5 1 1 1 5 1 5 1 5 5 1 1 1 5 103 10,609
375 3 5 1 5 5 4 2 5 1 2 5 5 5 5 2 1 2 1 1 3 5 5 1 1 1 5 3 5 1 1 5 1 1 1 5 104 10,816
376 1 1 1 2 4 5 2 5 1 3 5 5 3 4 2 1 1 1 4 2 5 5 1 1 2 5 4 5 2 2 4 1 1 2 5 98 9,604
377 1 5 1 5 5 5 1 5 1 1 5 5 5 5 1 1 5 1 1 1 5 5 1 1 1 5 1 5 1 1 5 1 1 1 5 99 9,801
378 2 5 1 5 5 4 1 5 1 4 5 5 5 5 1 1 1 1 1 5 5 5 2 2 1 5 5 5 1 1 5 1 1 2 5 109 11,881
379 1 5 1 4 5 3 1 5 1 4 4 5 5 5 1 1 2 1 1 3 5 5 1 1 1 5 4 5 1 2 5 1 1 1 1 97 9,409
380 2 5 1 4 5 4 1 5 1 2 4 5 5 4 2 1 1 1 1 5 5 5 1 1 1 4 5 5 1 2 5 1 1 1 5 102 10,404
381 2 4 2 4 4 4 2 4 1 2 4 4 4 4 2 2 2 1 3 2 4 4 2 2 2 4 4 4 2 4 4 1 1 2 4 101 10,201
382 1 5 1 4 4 3 2 4 1 2 5 4 5 5 2 1 2 1 1 2 5 4 1 2 2 4 3 4 2 2 4 1 1 2 4 96 9,216
383 2 5 1 4 5 2 3 5 1 4 5 5 5 5 2 1 2 2 4 4 4 5 1 2 2 4 4 4 2 2 4 2 2 1 5 111 12,321
384 1 5 1 5 5 5 1 5 1 1 5 5 5 5 1 1 1 1 5 1 5 5 1 1 1 5 2 5 1 2 5 1 1 1 5 101 10,201
385 2 5 1 4 5 5 1 5 1 2 5 5 4 5 2 1 1 1 1 1 5 4 1 2 2 5 4 4 1 2 4 1 1 2 5 100 10,000
386 3 4 2 3 5 4 2 5 2 2 5 5 5 5 2 2 2 2 2 5 5 4 2 2 2 5 4 5 2 4 5 2 2 2 5 118 13,924
387 1 5 1 5 5 5 1 5 1 1 5 5 5 5 1 1 1 1 1 2 5 5 1 1 1 5 2 5 1 4 4 1 1 1 5 99 9,801
388 2 5 1 2 5 4 4 5 1 1 5 5 5 5 1 1 5 1 2 4 5 5 2 2 2 5 4 5 2 3 5 1 2 2 5 114 12,996
389 3 3 1 3 4 3 4 3 2 4 4 3 3 3 4 4 4 1 1 3 3 3 2 1 2 3 4 4 3 4 4 3 3 3 3 105 11,025
390 2 4 1 4 5 4 5 5 5 5 4 4 4 4 2 2 1 1 1 5 5 4 2 1 2 4 5 5 1 2 5 1 1 2 5 113 12,769
391 1 5 1 5 5 5 1 5 1 1 5 5 5 5 1 1 5 1 2 2 5 5 1 1 1 5 4 5 1 2 5 1 1 1 4 104 10,816
392 1 5 1 1 5 5 4 1 5 1 2 5 5 5 5 2 1 2 1 4 4 4 5 2 2 1 5 4 5 1 5 1 1 5 106 11,236
393 1 5 2 5 4 3 1 5 1 2 4 3 3 3 2 1 2 1 2 2 4 3 2 2 1 5 2 4 2 2 4 1 2 2 4 92 8,464
394 1 4 2 4 5 4 1 4 1 2 5 5 5 5 2 2 2 2 2 3 5 4 2 2 2 4 4 5 1 2 4 1 1 2 5 105 11,025
395 2 4 1 3 5 3 1 5 1 2 4 5 2 3 4 2 3 2 3 3 5 5 4 2 2 4 4 5 2 2 4 2 3 2 4 108 11,664
396 1 4 1 4 4 4 2 5 1 2 5 5 4 4 3 1 2 2 2 4 4 4 2 2 2 4 4 4 2 4 5 1 1 2 2 103 10,609
397 1 4 1 3 5 5 4 5 1 4 5 2 4 4 2 1 1 1 1 1 5 5 1 2 1 5 4 5 1 1 4 1 1 1 1 93 8,649
398 2 5 1 3 5 5 4 5 1 3 5 5 4 5 2 1 2 1 1 2 5 5 1 1 1 5 5 5 1 4 5 1 1 1 4 107 11,449
399 1 5 2 4 4 4 2 4 1 2 4 4 4 5 2 4 2 2 2 4 5 5 2 2 2 4 4 5 2 1 5 1 2 2 5 109 11,881
400 2 5 1 5 5 5 2 5 1 2 5 4 5 5 2 1 1 1 4 2 5 4 1 1 1 5 4 5 1 2 5 1 2 2 4 106 11,236
r count 0.52 0.24 0.37 0.28 0.17 0.24 0.16 0.15 0.34 0.34 0.24 0.22 0.26 0.26 0.25 0.42 0.40 0.33 0.31 0.38 0.12 0.18 0.39 0.32 0.49 0.20 0.35 0.16 0.28 0.25 0.19 0.39 0.30 0.29 0.21 43,453 4,773,153
r table
result v v v v v v v v v v v v v v v v v v v v v v v v v v v v v v v v v v v ∑(y i)    ∑(y i
2
)    
∑(x i)    897      1,835   612      1,490   1,838   1,474   727      1,868   738      934      1,785   1,839   1,709   1,793   895      783      907      628      863      1,420   1,810   1,578   726      794      840      1,726   1,624   1,793   730      1,088   1,732   658      639      927      1,753   
∑(x i
2
)    2,819   8,631   1,310   5,992   8,620   6,124   1,717   8,936   1,848   2,736   8,265   8,787   7,761   8,313   2,433   2,081   2,747   1,322   2,513   5,782   8,560   6,622   1,846   1,902   2,344   7,774   7,062   8,261   1,598   3,638   7,828   1,430   1,349   2,575   8,067   
s ev
2 2.02 0.53 0.94 1.11 0.44 1.74 0.99 0.53 1.22 1.39 0.75 0.83 1.15 0.69 1.08 1.37 1.73 0.84 1.63 1.86 0.93 0.99 1.32 0.82 1.45 0.82 1.17 0.56 0.67 1.70 0.82 0.87 0.82 1.07 0.96
∑( s ev
2











Table M.2: Responden of Berau Coal 
 
 continued 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
No. of respondent (y i)  (y i
2
)
1 4 5 1 4 5 2 4 5 1 1 5 5 5 5 2 1 1 1 1 1 5 4 1 1 5 5 4 4 1 1 5 1 1 5 5 107 11,449
2 5 1 4 4 4 3 5 1 3 5 5 4 5 2 2 2 1 4 2 5 4 2 1 1 5 5 5 1 2 5 1 1 2 4 106 11,236
3 2 4 1 3 4 4 4 4 1 1 4 5 4 4 2 2 2 1 2 2 4 3 1 2 2 4 3 4 2 2 4 1 2 2 4 96 9,216
4 1 5 1 5 5 4 1 5 1 1 5 3 3 3 1 1 1 1 1 5 5 5 1 1 1 5 4 5 1 1 1 1 1 1 1 87 7,569
5 1 5 1 4 4 5 1 2 1 1 5 5 4 4 2 2 1 1 2 5 4 1 2 2 5 4 4 1 2 4 1 1 2 1 90 8,100
6 1 4 1 5 5 4 2 5 1 2 2 5 4 4 2 1 2 1 2 2 4 4 1 2 1 4 2 4 1 3 5 1 1 1 5 94 8,836
7 1 5 1 4 5 4 4 5 1 5 5 5 5 5 1 1 1 1 1 3 5 4 2 2 1 5 4 5 1 4 5 1 1 1 5 109 11,881
8 1 5 1 4 4 3 2 5 1 2 5 5 4 5 1 1 2 1 1 2 5 4 1 1 1 5 4 4 1 2 5 1 1 1 5 96 9,216
9 1 5 1 4 5 3 1 5 1 1 5 5 5 5 1 1 1 1 1 1 5 4 1 1 1 5 5 5 1 4 5 1 1 1 5 98 9,604
10 1 5 1 5 5 5 1 5 1 1 5 5 4 5 2 2 3 1 2 2 5 3 2 2 1 5 4 5 2 3 4 1 1 2 5 106 11,236
11 2 4 2 3 5 5 4 4 2 4 5 5 5 5 2 2 2 1 3 2 5 4 1 2 2 5 3 5 1 4 4 2 2 2 4 113 12,769
12 2 4 2 4 4 2 2 5 2 2 4 4 5 5 2 3 2 2 3 2 5 3 2 2 1 5 3 4 2 3 4 2 2 2 4 105 11,025
13 3 4 2 3 3 2 1 4 3 3 4 4 4 4 2 1 1 1 1 3 4 2 2 3 3 3 2 3 2 2 3 3 2 2 4 93 8,649
14 5 1 4 5 1 1 5 1 1 5 5 5 5 1 1 1 1 5 1 5 1 1 1 1 5 5 5 1 1 5 1 1 1 1 89 7,921
15 1 5 1 2 5 5 1 5 1 1 5 5 5 5 1 1 1 1 1 5 5 5 1 1 1 5 4 4 2 3 5 2 2 3 5 105 11,025
16 2 5 2 4 5 2 1 5 2 2 5 5 5 5 1 1 4 2 1 5 5 4 1 4 1 5 4 5 1 1 4 1 1 2 5 108 11,664
17 3 3 2 3 3 2 2 4 2 2 4 4 2 3 2 2 2 3 3 3 2 2 2 2 2 3 3 3 2 2 4 2 1 4 3 91 8,281
18 5 5 2 4 5 2 1 5 2 2 2 5 5 5 1 1 4 2 1 5 5 4 1 4 1 5 4 5 1 1 4 1 1 2 5 108 11,664
19 5 5 5 4 5 1 5 4 5 2 4 5 5 5 4 5 4 3 1 1 5 5 88 7,744
20 1 5 1 5 5 4 4 5 2 2 5 4 4 4 3 3 4 4 2 5 4 4 1 1 5 5 5 3 3 3 3 3 3 3 3 121 14,641
21 1 5 1 4 5 5 1 5 1 2 5 5 5 5 2 2 2 1 2 5 5 5 1 2 2 5 5 5 2 4 5 2 2 2 4 115 13,225
22 2 5 1 4 4 3 3 4 2 2 4 5 3 4 2 2 2 2 1 2 4 3 2 2 2 4 4 4 2 3 3 1 1 3 4 99 9,801
23 1 5 5 2 5 5 1 5 5 1 5 5 5 5 2 2 2 1 1 2 5 5 1 2 1 5 5 5 2 2 5 1 1 2 5 112 12,544
24 2 5 1 2 5 4 2 5 2 2 4 5 2 2 2 1 1 1 2 3 5 4 2 2 2 4 4 5 1 4 5 1 1 2 5 100 10,000
25 2 5 2 3 5 4 4 5 1 4 5 5 5 5 2 2 3 3 2 5 5 4 1 2 5 5 5 5 1 4 5 1 1 1 5 122 14,884
26 1 5 1 5 5 2 1 5 1 2 5 5 5 5 1 1 1 1 1 5 5 5 1 2 5 5 5 5 1 2 5 1 1 4 5 110 12,100
27 2 5 1 4 5 2 2 5 2 2 5 5 5 5 1 1 1 1 1 4 4 4 1 1 1 4 3 4 2 5 5 2 2 2 4 103 10,609
28 5 4 4 4 5 2 2 4 2 2 5 4 4 4 2 2 4 2 2 5 5 4 5 2 2 5 4 4 2 4 4 1 1 2 4 117 13,689
29 2 4 2 3 4 4 3 5 2 2 4 5 5 5 2 2 5 1 2 2 5 3 2 2 1 4 4 4 2 2 4 2 2 2 5 108 11,664
30 2 4 2 3 4 4 3 5 2 2 4 5 5 5 2 2 5 1 2 2 5 3 2 2 1 4 4 4 2 2 4 2 2 2 5 108 11,664
31 4 4 2 3 5 5 3 5 4 3 5 5 5 5 3 3 3 1 1 4 5 4 2 2 2 4 3 5 3 3 5 2 2 4 4 123 15,129
32 3 4 2 4 4 4 2 4 2 3 5 4 3 3 2 1 1 2 2 2 5 3 2 3 2 4 4 3 3 2 5 1 3 3 5 105 11,025
33 3 4 3 4 5 4 4 5 3 4 5 5 3 5 1 5 3 3 2 3 3 1 4 3 4 3 4 3 3 2 5 1 3 3 5 121 14,641
34 2 5 2 4 5 2 1 4 3 4 5 3 5 5 2 2 2 1 1 4 5 4 1 2 2 4 4 5 2 3 4 2 2 1 5 108 11,664
35 2 3 1 2 3 5 3 5 3 3 5 5 5 5 4 1 1 5 1 3 5 5 1 4 1 4 3 3 1 3 5 1 1 2 5 109 11,881
36 1 5 1 4 5 2 2 5 2 1 4 5 5 5 2 2 2 2 1 5 4 4 1 1 2 4 4 4 2 4 5 2 2 2 5 107 11,449
37 1 5 1 4 5 4 2 5 2 2 4 4 4 4 4 2 4 1 2 4 4 4 2 1 4 5 4 5 1 4 5 2 2 2 5 114 12,996
38 2 4 1 2 4 4 2 5 2 2 4 5 4 5 2 2 2 1 2 4 4 4 2 2 2 4 3 4 1 2 4 2 2 2 4 101 10,201
39 2 5 1 2 3 2 2 5 2 2 4 5 5 5 2 1 2 1 2 4 5 2 1 2 3 3 4 2 2 4 2 2 4 4 97 9,409
40 3 5 1 3 5 5 1 5 1 4 5 5 5 5 2 2 5 1 3 5 5 4 1 1 2 5 4 5 2 2 5 1 1 2 4 115 13,225
41 4 5 1 2 5 5 2 5 1 2 5 5 2 5 2 2 2 1 4 4 5 5 1 4 5 4 4 4 2 4 4 2 2 2 5 117 13,689
42 4 5 1 3 5 5 2 5 5 5 5 5 5 2 2 5 2 3 5 5 5 2 2 5 2 95 9,025
43 2 5 2 4 5 2 1 5 2 2 5 5 5 5 2 1 2 1 2 4 5 2 2 2 2 5 2 5 2 2 5 1 2 2 4 105 11,025
44 5 4 4 4 4 4 1 5 1 3 4 3 4 4 4 3 3 4 3 5 3 4 3 4 3 3 3 4 3 3 3 3 5 5 5 126 15,876
45 1 5 2 2 4 2 2 4 1 2 4 4 3 4 3 2 1 2 4 2 4 2 2 2 2 3 3 3 2 2 4 2 2 4 3 94 8,836
46 2 5 1 5 5 5 2 4 1 2 5 5 5 5 2 2 2 1 4 4 5 4 1 2 2 4 4 4 2 4 4 2 3 2 4 114 12,996
47 1 4 1 2 4 4 2 4 2 2 4 5 5 5 3 2 2 2 2 4 4 4 2 2 2 4 3 4 2 2 5 2 2 2 4 104 10,816
48 1 4 1 2 4 2 3 5 2 2 4 5 2 1 4 4 2 4 2 4 5 4 2 4 4 4 4 4 1 2 5 2 2 2 4 107 11,449
49 1 4 2 2 4 4 2 5 2 2 5 5 3 3 3 2 2 2 5 5 4 2 2 1 5 4 5 1 3 1 1 2 5 99 9,801
50 1 5 1 3 5 2 2 5 3 2 5 5 4 4 3 1 1 1 1 4 4 5 2 3 4 5 5 5 4 4 4 2 2 3 3 113 12,769
51 2 5 2 3 4 5 2 4 2 2 5 5 5 5 4 3 3 1 2 2 5 3 2 3 2 4 4 4 3 3 4 2 1 3 4 113 12,769
52 5 5 2 4 5 2 2 5 2 5 5 5 5 5 5 2 2 5 4 5 5 5 5 5 5 5 5 5 5 2 5 2 2 4 5 145 21,025
53 2 4 1 3 4 5 3 4 2 2 4 5 5 5 2 1 2 1 4 2 4 4 1 1 2 4 4 4 2 1 5 2 1 2 5 103 10,609
54 1 5 1 4 5 5 2 5 2 5 5 5 5 2 1 1 1 1 5 5 5 5 2 1 5 5 5 1 1 5 1 1 2 5 110 12,100
55 2 4 1 3 3 4 3 4 2 2 5 5 2 2 4 1 3 3 4 3 3 4 1 3 2 4 3 4 3 4 5 2 2 2 4 106 11,236
56 1 5 1 4 4 5 2 5 1 2 5 5 3 4 4 2 2 2 2 2 4 4 2 4 1 4 4 5 4 2 5 1 1 1 5 108 11,664
57 2 5 1 4 5 5 1 5 1 1 5 5 4 3 1 1 2 1 1 5 5 4 1 2 2 5 4 5 1 1 5 1 1 2 5 102 10,404
58 2 5 2 5 4 4 3 5 3 3 5 5 5 5 3 3 3 2 3 4 4 4 4 3 3 4 5 5 2 4 4 2 2 2 4 126 15,876
59 1 5 1 4 5 5 1 5 4 4 5 5 1 2 2 1 1 1 5 4 2 1 1 4 5 4 2 4 4 2 2 2 3 98 9,604
60 2 5 1 4 4 2 1 5 5 1 4 5 4 4 2 2 2 1 1 3 4 3 2 2 3 4 4 4 2 4 5 2 2 2 4 105 11,025
61 4 5 1 4 5 3 2 5 2 2 5 5 4 4 2 2 4 2 2 4 4 4 2 2 2 4 4 4 2 3 4 1 1 2 4 110 12,100
62 1 5 2 3 3 3 1 1 2 2 4 4 1 5 4 1 1 3 1 5 5 5 3 4 1 4 1 1 2 3 3 2 2 2 2 92 8,464
63 2 5 1 4 5 5 2 5 2 2 4 5 5 5 2 2 2 2 1 2 5 4 2 2 2 4 4 4 2 4 4 2 2 2 4 110 12,100
64 5 5 1 5 5 5 1 5 1 1 5 5 2 4 2 2 4 2 1 4 5 4 1 1 1 5 2 4 2 1 5 1 1 2 4 104 10,816
65 2 4 4 3 4 4 4 4 4 4 4 5 1 3 3 2 2 2 2 4 5 4 2 3 4 4 4 4 2 3 3 2 2 4 5 116 13,456
66 2 5 1 4 4 5 2 5 2 2 4 4 1 3 3 2 2 2 1 3 4 4 2 2 5 5 4 4 2 3 3 2 2 2 4 105 11,025
67 1 5 1 4 4 4 3 5 5 2 4 5 4 4 3 2 2 1 1 4 5 4 1 2 1 4 3 5 1 4 4 2 2 2 1 105 11,025
68 1 5 1 3 4 4 2 5 2 2 4 5 4 4 2 2 1 1 1 5 5 4 1 1 1 4 2 4 2 1 5 1 1 5 5 100 10,000
69 5 4 2 4 4 4 2 4 2 2 4 4 4 4 2 2 2 2 2 4 4 4 2 2 2 4 4 4 2 2 4 2 2 2 4 107 11,449
70 1 5 1 5 5 5 1 5 1 1 5 5 5 5 1 1 1 5 5 5 1 1 1 5 1 5 1 1 5 1 1 5 5 101 10,201
71 5 4 2 4 5 4 2 5 4 2 4 5 5 5 4 4 1 1 2 4 5 4 2 2 4 4 5 4 2 2 4 2 2 4 5 123 15,129
72 2 5 1 2 5 5 1 5 5 1 5 5 5 5 2 2 2 1 1 2 5 5 1 2 1 5 5 5 2 2 4 2 1 2 5 109 11,881
73 5 5 5 4 4 5 1 5 2 1 5 5 5 5 2 5 5 1 1 5 5 5 4 2 5 5 5 5 1 4 1 5 4 5 132 17,424
74 2 5 1 2 5 5 5 5 1 1 5 5 5 5 2 2 2 1 2 5 5 1 2 5 5 2 5 1 1 5 1 1 1 5 106 11,236
75 5 5 2 3 5 5 1 5 4 3 5 5 4 5 5 5 4 2 1 5 5 4 5 4 5 5 5 4 1 4 4 1 1 2 2 131 17,161
76 1 5 1 4 4 5 2 1 2 1 4 5 4 4 4 1 4 1 1 2 5 4 1 2 2 5 4 5 2 2 4 2 2 2 4 102 10,404
77 1 4 1 2 5 3 1 5 2 3 5 4 5 2 1 1 1 1 2 5 4 1 3 3 4 5 5 1 5 4 1 2 3 3 98 9,604
78 2 5 2 2 5 2 5 4 1 2 4 5 5 4 2 2 2 1 5 2 4 4 2 2 2 5 4 5 1 2 4 1 1 2 4 105 11,025
79 3 4 4 2 4 3 4 3 3 3 3 4 4 3 1 4 3 4 4 3 3 2 4 3 2 2 1 1 1 2 3 2 5 97 9,409
80 4 5 1 4 5 4 2 5 1 1 5 5 5 5 1 5 5 1 5 5 5 5 1 1 1 5 2 5 1 1 5 1 1 5 5 118 13,924
81 2 4 2 3 5 4 2 5 2 2 5 3 2 2 2 1 2 1 2 4 4 4 2 2 2 4 4 5 2 2 4 1 2 2 4 99 9,801
82 2 5 1 3 5 4 2 5 1 2 4 5 5 4 2 2 2 2 2 2 4 4 1 2 2 4 4 5 2 4 5 2 2 5 4 110 12,100
83 1 3 1 4 5 5 2 5 1 1 4 5 5 5 2 1 1 1 1 1 5 4 1 2 1 4 5 1 4 4 1 1 1 5 93 8,649
84 2 4 2 2 4 3 2 4 2 2 4 4 4 4 2 2 2 1 1 4 4 3 2 2 2 4 3 4 2 2 4 2 2 2 5 98 9,604
85 5 5 1 5 5 1 1 5 2 2 5 5 5 5 4 4 4 1 1 4 5 5 1 2 2 5 5 5 2 4 4 1 1 2 5 119 14,161
86 5 4 5 5 4 4 2 4 4 5 5 4 4 4 5 1 4 2 2 5 4 5 1 5 1 5 4 5 1 2 4 1 1 1 4 122 14,884
87 1 5 1 4 5 4 1 5 2 2 5 4 5 4 1 2 1 1 2 2 5 4 2 1 3 5 2 4 2 2 5 1 1 2 5 101 10,201
88 4 4 3 3 5 5 2 3 5 2 4 4 5 5 4 4 2 2 2 4 4 3 2 3 4 5 5 3 2 4 3 3 4 4 4 125 15,625
89 1 5 1 4 5 1 1 5 1 1 1 1 1 1 2 1 1 1 1 1 5 4 1 2 1 5 5 5 1 5 5 1 1 5 5 87 7,569
90 2 5 2 4 4 2 2 5 2 2 4 5 3 4 2 3 4 2 4 4 4 4 3 2 2 5 4 5 1 4 5 1 2 3 4 114 12,996
91 2 4 1 3 5 4 4 5 2 2 4 5 4 4 4 2 2 2 4 4 4 4 1 2 2 2 4 2 2 2 4 2 2 2 4 106 11,236
92 5 5 2 5 5 2 1 5 2 2 1 5 5 5 5 5 3 4 2 3 1 2 4 3 4 2 1 2 5 3 2 4 3 4 112 12,544
93 2 4 1 4 4 4 2 5 2 2 4 5 4 4 2 2 2 2 2 5 5 4 1 2 2 4 4 5 1 4 5 1 2 4 106 11,236
94 4 5 2 4 5 5 2 5 2 4 4 4 4 4 2 2 2 2 2 4 4 4 2 4 2 5 5 5 2 2 5 2 2 2 4 118 13,924
95 1 5 3 5 5 2 1 2 3 2 1 4 4 4 2 1 2 1 1 2 1 4 4 2 2 5 4 4 2 4 2 3 1 1 4 94 8,836
Seven basic elements of OHS








96 1 5 1 5 4 4 2 5 3 3 4 5 5 5 3 1 1 1 1 3 5 4 1 2 1 4 3 4 2 2 4 1 1 2 4 102 10,404
97 1 5 1 4 5 1 2 5 2 2 3 4 4 5 3 2 3 1 2 4 4 4 1 3 3 5 4 5 2 3 4 1 1 3 5 107 11,449
98 2 5 2 4 5 4 2 5 2 2 4 5 5 4 2 2 1 2 2 4 5 4 1 2 2 4 4 5 2 2 4 2 4 2 1 108 11,664
99 2 5 1 4 5 2 2 4 4 3 4 5 5 5 2 1 4 1 1 4 4 4 2 2 1 4 5 4 1 4 5 1 2 2 4 109 11,881
100 2 5 1 4 4 2 1 5 1 2 5 5 5 5 2 2 4 1 2 4 4 4 1 2 2 5 5 5 1 2 5 1 2 2 1 104 10,816
101 4 5 1 4 4 5 2 5 2 1 5 5 5 5 2 2 2 1 2 4 5 4 1 1 4 5 4 5 2 3 4 1 1 4 4 114 12,996
102 4 5 1 4 4 4 3 5 1 2 4 5 3 4 2 2 2 2 4 2 4 4 2 2 2 4 3 4 2 4 4 2 2 1 4 107 11,449
103 2 3 2 2 2 4 4 4 3 2 5 5 3 5 2 1 4 1 2 1 4 61 3,721
104 1 5 2 3 4 5 2 5 2 2 4 5 4 4 2 1 2 2 2 2 1 4 2 2 2 5 4 4 2 4 4 1 5 2 5 106 11,236
105 1 5 5 4 5 5 1 5 1 2 4 5 5 4 1 2 1 1 1 2 4 2 2 2 1 4 5 1 1 4 5 1 4 5 101 10,201
106 2 5 1 4 5 4 1 5 2 5 5 5 5 2 1 1 1 1 5 5 5 2 2 2 5 4 4 2 2 5 2 1 1 5 107 11,449
107 4 4 1 3 4 4 2 4 4 2 4 5 4 5 2 4 2 2 4 5 4 2 3 4 3 2 2 5 2 2 2 2 1 1 4 108 11,664
108 5 5 4 4 5 2 2 5 2 5 4 5 2 5 4 2 3 4 2 4 4 2 2 4 5 4 5 1 2 4 5 5 2 4 123 15,129
109 4 4 2 4 4 2 4 4 2 4 4 5 5 5 2 2 2 2 2 5 5 4 4 2 2 5 5 5 2 4 4 4 2 4 5 125 15,625
110 5 5 1 4 5 3 1 5 1 2 5 5 1 5 2 1 2 1 2 4 5 2 1 1 1 5 5 4 2 2 4 1 1 3 4 101 10,201
111 5 5 4 4 5 4 2 5 1 1 5 5 1 5 5 4 4 1 3 4 3 4 5 4 5 5 5 5 1 1 5 3 1 2 5 127 16,129
112 1 5 1 2 5 1 1 5 1 2 5 5 5 5 2 1 2 2 1 2 5 4 4 2 1 4 2 4 2 4 4 2 2 4 4 102 10,404
113 2 4 2 4 4 4 2 4 2 2 4 5 4 2 2 4 2 2 4 4 4 2 2 2 4 4 4 2 4 4 2 2 2 4 105 11,025
114 2 3 5 3 4 2 2 4 4 2 4 4 4 2 2 2 2 2 4 4 3 2 1 2 4 4 3 3 3 3 3 3 3 4 102 10,404
115 2 4 2 4 1 4 2 4 2 2 4 4 4 4 2 2 2 2 2 4 4 4 2 2 2 4 4 4 2 4 4 2 2 2 4 103 10,609
116 5 4 4 5 4 2 2 5 2 2 4 5 5 5 2 2 2 2 2 4 5 4 2 2 2 4 2 4 2 4 4 2 2 3 4 114 12,996
117 4 3 4 2 4 4 3 5 4 5 4 5 5 3 5 5 4 4 2 4 5 4 88 7,744
118 5 4 3 3 3 4 3 4 3 3 5 5 5 5 3 5 2 2 2 3 4 4 4 3 4 4 4 3 3 4 4 3 3 3 4 126 15,876
119 3 5 1 4 5 3 1 5 1 2 5 4 5 5 2 1 1 2 4 5 5 4 2 3 1 5 5 5 2 3 4 2 2 3 4 114 12,996
120 1 3 1 2 4 4 2 3 1 1 5 4 4 3 2 1 1 1 1 2 5 3 3 2 5 5 4 5 1 3 5 1 1 5 5 99 9,801
121 1 2 1 3 5 5 1 3 1 1 5 4 3 3 2 1 1 1 1 2 5 5 2 2 5 5 5 5 1 3 5 1 1 4 4 99 9,801
122 2 4 1 3 5 5 2 5 1 3 4 5 1 2 2 1 1 2 3 3 5 5 1 2 2 3 2 4 2 2 5 2 1 3 2 96 9,216
123 2 4 1 3 5 5 2 5 1 3 4 5 1 2 2 1 1 2 3 3 5 5 1 2 2 3 2 4 2 2 5 2 1 3 2 96 9,216
124 2 4 1 3 5 5 2 5 1 4 2 1 1 2 3 3 5 5 1 2 2 3 2 4 2 2 5 2 1 3 2 85 7,225
125 2 4 1 3 5 5 2 5 1 3 4 5 1 2 2 1 1 2 3 3 5 5 1 2 2 3 2 4 2 2 5 2 1 3 2 96 9,216
126 2 4 1 3 5 5 2 5 1 3 4 5 1 2 2 1 1 2 3 3 5 5 1 2 2 3 2 4 2 2 5 2 1 3 2 96 9,216
127 5 5 1 5 5 5 2 4 1 2 5 5 3 5 1 1 1 1 1 2 5 5 2 1 2 5 4 5 1 5 5 1 1 3 5 110 12,100
128 2 5 1 5 5 5 4 5 1 2 5 5 4 5 2 1 2 1 5 2 5 5 1 2 1 5 4 5 1 4 5 1 1 1 5 113 12,769
129 2 3 2 3 3 2 3 3 2 2 4 5 3 3 3 2 1 2 1 2 3 2 3 3 4 4 4 3 2 4 4 2 2 2 4 97 9,409
130 2 5 1 5 5 5 4 5 1 2 5 5 4 5 2 1 2 1 5 2 5 5 1 2 1 5 4 5 1 4 5 1 1 1 5 113 12,769
131 1 3 2 3 5 3 4 3 3 1 4 4 4 4 2 1 1 2 5 2 5 3 3 3 5 5 3 4 1 3 5 1 1 1 3 103 10,609
132 1 2 1 3 4 3 3 3 1 2 5 5 4 3 2 1 1 2 1 2 5 5 3 2 5 5 5 5 1 1 5 1 1 5 5 103 10,609
133 2 2 3 3 3 2 3 3 2 3 2 3 3 3 3 3 2 2 3 2 3 2 2 2 3 3 3 3 2 3 5 1 1 5 3 93 8,649
134 2 5 1 5 5 5 3 4 1 2 5 5 4 5 2 1 2 1 5 2 5 5 1 2 1 5 4 5 1 4 5 1 1 1 5 111 12,321
135 2 5 1 5 5 5 3 4 1 2 5 5 4 5 2 1 2 1 5 1 5 5 1 2 1 5 4 5 1 4 5 1 1 1 5 110 12,100
136 2 5 1 5 5 5 3 4 1 2 5 5 4 5 2 1 2 1 5 1 5 5 1 2 1 5 4 5 1 4 5 1 1 1 5 110 12,100
137 2 5 1 5 5 5 4 5 1 2 5 5 4 5 2 1 2 1 5 2 5 5 1 2 1 5 4 5 1 4 5 1 1 1 5 113 12,769
138 2 5 1 5 5 5 4 5 1 2 5 5 4 5 2 1 2 1 5 2 5 5 1 2 1 5 4 5 1 4 5 5 5 5 5 125 15,625
139 2 5 1 5 5 5 3 4 1 2 5 5 4 5 2 1 2 1 5 2 5 5 1 2 1 5 4 5 1 4 5 1 1 1 5 111 12,321
140 2 5 1 5 5 5 3 4 1 2 5 5 4 5 2 1 2 1 5 2 5 5 1 2 1 5 4 5 1 4 5 1 1 1 5 111 12,321
141 3 4 2 3 4 2 2 5 2 2 4 4 2 3 2 2 3 1 2 2 4 4 2 2 3 5 4 5 2 4 4 1 2 2 2 100 10,000
142 4 5 1 4 4 2 5 5 2 2 4 4 4 4 2 2 4 2 2 2 4 4 1 2 2 4 4 4 2 2 4 2 2 4 4 109 11,881
143 2 3 3 2 3 4 3 5 2 5 3 5 3 3 3 4 3 3 3 4 3 4 5 3 4 4 5 4 2 2 3 1 2 4 5 117 13,689
144 2 4 1 4 5 3 3 5 1 3 5 3 5 3 2 4 2 1 1 3 5 4 1 3 3 5 5 5 1 1 4 2 2 4 105 11,025
145 5 5 1 5 5 5 2 4 1 2 5 5 3 5 1 1 1 1 1 2 5 5 2 1 2 5 4 5 1 5 5 1 1 3 5 110 12,100
146 1 5 1 4 5 4 2 5 1 2 5 5 4 5 2 1 1 1 1 1 5 4 2 2 1 5 2 4 1 3 5 1 1 1 5 98 9,604
147 2 5 1 5 5 5 4 5 1 2 5 5 4 5 2 1 2 1 5 2 5 5 1 2 1 5 4 5 1 4 5 5 5 5 5 125 15,625
148 4 5 1 4 4 4 2 4 1 1 5 4 4 4 1 1 2 1 2 2 5 4 1 2 4 4 5 4 1 2 4 1 1 1 2 97 9,409
149 2 4 1 5 5 5 3 4 1 2 5 5 4 5 2 1 2 1 5 1 5 5 1 2 1 4 4 5 1 4 5 1 1 1 4 107 11,449
150 2 4 1 5 5 5 3 4 1 2 5 5 4 5 2 1 1 1 5 1 5 5 1 2 1 5 4 5 1 4 5 1 1 1 5 108 11,664
151 2 5 1 5 5 5 4 5 1 2 5 5 4 5 2 1 2 1 5 1 5 5 1 2 1 5 4 5 1 4 5 1 1 1 5 112 12,544
152 2 5 1 5 5 5 4 5 1 2 5 5 4 5 2 1 2 1 5 1 5 5 1 2 1 5 4 5 1 4 5 1 1 1 5 112 12,544
153 5 5 1 5 5 5 2 4 1 2 5 5 3 5 1 1 1 1 1 2 5 5 2 1 2 5 4 5 1 5 5 1 1 3 5 110 12,100
154 4 5 2 4 4 3 2 4 1 2 4 5 5 5 2 3 2 1 4 4 5 4 2 2 2 5 4 4 2 2 1 2 2 2 4 109 11,881
155 3 1 5 5 1 3 3 4 1 2 4 5 5 5 2 3 2 1 2 4 5 4 2 2 2 5 4 4 2 4 4 2 2 2 4 109 11,881
156 1 4 1 3 4 4 2 5 1 2 4 5 4 4 2 2 2 1 1 2 5 3 2 2 1 5 4 4 2 2 4 1 2 2 5 98 9,604
157 4 5 4 4 5 4 1 3 1 3 4 5 5 5 4 1 1 1 1 1 3 4 1 4 4 4 4 5 1 5 1 1 1 1 5 106 11,236
158 2 5 1 4 5 1 4 2 3 4 5 4 4 2 1 2 1 2 2 5 4 2 2 2 5 5 5 1 2 4 1 2 4 4 102 10,404
159 2 5 1 4 5 3 2 5 1 2 3 5 3 2 2 1 2 1 4 2 4 3 2 2 1 5 5 5 1 4 2 1 1 2 4 97 9,409
160 4 5 2 4 4 3 2 4 1 2 4 5 5 5 2 3 2 1 2 4 5 4 2 2 2 5 4 4 2 4 4 2 2 2 4 112 12,544
161 2 5 2 5 5 3 1 5 1 3 5 5 5 5 1 2 1 1 2 4 5 1 4 4 2 2 5 5 1 4 5 4 4 4 5 118 13,924
162 1 5 1 4 5 4 2 5 1 2 5 5 4 5 2 1 1 1 1 1 5 4 2 2 1 5 2 4 1 3 5 1 1 1 5 98 9,604
163 5 5 1 3 5 4 2 5 5 3 5 5 1 3 2 3 3 4 3 5 5 5 2 2 2 5 5 5 3 5 5 1 3 4 5 129 16,641
164 1 5 1 5 5 5 5 5 1 1 5 5 5 5 1 1 1 1 5 5 5 5 5 1 1 5 5 5 1 1 5 1 1 5 5 119 14,161
165 1 5 1 5 5 5 5 5 1 1 5 5 5 5 1 1 1 1 5 5 5 5 5 1 1 5 5 5 1 1 5 1 1 5 5 119 14,161
166 1 5 1 5 5 5 5 5 1 1 5 5 5 5 1 1 1 1 5 5 5 5 5 1 1 5 5 5 1 1 5 1 1 5 5 119 14,161
167 1 5 1 4 5 5 1 4 1 1 5 5 5 5 1 1 2 1 1 2 4 4 2 2 2 4 2 4 2 2 4 2 2 2 4 98 9,604
168 5 5 1 4 5 4 1 5 1 1 5 5 5 5 1 1 1 1 4 1 5 4 2 2 2 5 2 4 2 2 5 1 1 2 5 105 11,025
169 1 5 1 4 4 4 2 5 1 1 5 4 4 4 2 1 1 1 1 1 5 4 2 2 1 5 2 4 1 3 5 1 1 1 5 94 8,836
170 1 5 1 2 4 3 4 5 1 3 1 5 2 2 2 2 2 1 1 4 4 4 4 2 1 4 5 5 2 4 4 1 1 2 4 98 9,604
171 1 5 1 3 4 5 5 5 1 4 4 5 4 4 1 3 1 1 1 2 5 5 1 1 1 4 2 5 2 3 5 1 1 1 5 102 10,404
172 2 4 1 3 5 4 2 4 1 4 4 5 4 3 2 1 2 1 2 2 5 5 1 1 1 5 5 5 1 4 5 1 1 1 4 101 10,201
173 1 5 1 5 5 1 2 5 1 1 5 4 5 5 2 1 3 1 1 2 5 4 2 2 2 5 4 4 2 2 4 1 2 2 4 101 10,201
174 2 4 1 4 5 4 2 4 2 2 4 5 5 4 2 2 2 2 4 4 4 4 2 1 1 5 4 4 2 4 5 2 2 4 4 112 12,544
175 5 5 1 1 2 5 5 5 5 1 5 2 5 5 2 1 2 1 1 5 5 5 1 1 1 5 5 5 1 4 5 1 1 1 5 110 12,100
176 2 4 2 4 4 4 2 4 2 2 4 4 4 4 2 2 2 2 2 2 4 4 2 2 2 4 4 4 2 2 4 2 2 2 4 102 10,404
177 5 5 1 5 5 5 2 5 1 1 3 5 5 5 1 1 1 1 1 1 5 3 1 1 1 5 5 5 1 2 5 1 1 1 5 101 10,201
178 5 5 2 2 4 3 3 3 2 4 3 4 3 4 2 4 4 2 4 4 4 4 2 2 3 2 4 4 4 3 4 2 4 4 4 117 13,689
179 4 4 5 5 5 5 5 5 5 4 4 4 5 4 4 4 3 3 4 3 2 5 5 2 2 4 2 2 4 5 118 13,924
180 1 5 4 5 5 1 4 5 1 2 5 5 5 4 2 1 1 2 1 4 4 4 5 2 4 5 4 5 1 4 5 1 1 2 5 115 13,225
181 1 5 1 5 5 4 1 5 2 2 5 5 5 5 2 1 1 2 1 4 5 5 2 2 1 5 3 4 2 4 4 1 1 2 5 108 11,664
182 2 5 2 3 4 3 2 5 1 2 3 5 5 5 2 2 2 1 2 3 3 3 2 2 2 5 5 5 2 2 4 2 2 2 5 105 11,025
183 1 4 1 5 1 1 4 2 2 4 3 5 3 3 1 1 1 2 2 4 5 4 2 1 4 5 5 1 3 4 2 1 2 4 93 8,649
184 1 4 1 1 4 1 1 4 1 2 4 5 5 4 3 1 1 1 1 2 4 5 1 2 2 4 5 5 2 2 5 2 2 2 4 94 8,836
185 2 5 2 4 4 4 2 5 1 2 4 5 5 5 4 2 2 1 2 4 4 4 1 2 1 4 2 4 2 4 4 2 2 2 4 107 11,449
186 1 4 2 5 5 4 1 1 2 2 4 5 5 5 5 2 5 2 1 4 5 5 5 5 2 5 5 5 1 1 5 2 2 5 5 123 15,129
187 5 5 1 3 5 4 2 4 1 4 5 5 5 2 2 4 1 2 4 5 4 4 2 2 4 4 2 4 4 2 2 4 5 112 12,544
188 4 4 5 5 5 5 1 5 2 4 5 5 4 4 2 3 3 3 4 3 4 3 3 2 2 4 5 5 2 2 5 2 5 2 4 126 15,876
189 5 5 1 5 4 4 2 4 2 2 3 4 4 4 2 2 2 2 2 2 5 3 1 2 2 4 4 4 2 2 4 2 2 2 4 104 10,816
190 4 4 2 4 4 4 2 4 2 2 3 4 4 4 2 2 2 2 2 2 4 3 2 2 2 4 4 4 2 2 4 2 2 2 4 102 10,404
191 4 4 1 4 5 1 1 5 1 1 5 5 4 5 2 2 2 2 2 4 5 4 2 2 2 5 5 1 2 1 4 1 1 2 4 101 10,201
192 1 5 1 5 5 2 1 5 2 4 5 5 5 5 2 1 4 1 2 4 5 5 2 2 2 5 4 4 2 3 5 1 2 2 5 114 12,996
193 1 5 1 5 5 5 2 5 1 3 5 5 5 5 4 1 5 1 1 5 5 5 1 1 5 5 5 5 1 1 5 1 1 1 5 117 13,689
194 5 5 1 5 5 5 1 5 2 2 5 5 5 5 2 1 5 1 1 5 5 4 2 1 5 5 4 5 2 2 5 1 1 2 5 120 14,400






196 2 5 4 5 5 4 2 5 5 4 5 5 5 5 2 5 2 4 2 4 5 4 4 2 5 5 5 5 2 4 5 2 2 4 5 139 19,321
197 5 5 4 5 5 4 2 5 5 4 5 5 5 5 2 5 2 1 2 4 5 4 4 2 5 5 5 5 2 4 5 2 2 4 5 139 19,321
198 5 5 1 1 5 5 1 5 1 1 5 5 5 5 1 1 1 1 1 5 5 5 1 1 1 5 5 5 5 5 1 1 5 5 110 12,100
199 4 5 2 4 5 5 1 5 2 4 5 5 5 5 4 2 2 1 1 5 5 4 2 2 1 5 5 5 1 2 4 2 2 4 5 121 14,641
200 4 5 1 4 5 5 1 5 1 1 4 5 5 5 4 1 2 1 2 5 5 4 2 2 1 5 5 5 1 3 5 1 1 2 5 113 12,769
201 2 5 2 5 5 5 2 5 2 2 5 5 5 5 2 2 2 1 5 2 5 1 1 1 5 5 2 2 5 1 1 1 5 104 10,816
202 2 5 1 4 4 2 5 2 2 4 4 4 4 2 2 2 2 2 3 4 2 4 4 2 2 2 4 80 6,400
203 1 2 5 5 13 169
204 4 5 1 4 5 5 1 5 5 2 4 5 5 5 4 1 2 4 1 5 4 4 2 3 4 5 5 4 1 3 4 1 1 3 4 121 14,641
205 2 5 1 4 5 5 2 5 2 2 5 5 5 5 2 2 2 1 2 5 5 4 1 2 2 5 4 5 1 4 5 1 1 2 5 114 12,996
206 4 5 1 4 5 4 2 5 1 2 5 5 5 5 2 1 2 1 1 2 5 5 1 1 2 5 5 5 1 4 5 2 2 2 5 112 12,544
207 1 5 1 5 5 4 1 5 1 2 5 5 5 5 1 2 2 1 1 3 5 5 1 1 1 5 4 4 1 3 5 1 2 1 5 104 10,816
208 4 4 4 2 2 3 2 4 4 4 4 5 5 5 4 4 4 2 2 2 2 2 4 2 4 2 4 3 2 4 5 2 2 3 3 114 12,996
209 2 5 3 3 5 5 3 5 1 3 5 5 5 5 3 2 1 1 2 5 4 1 2 3 5 4 4 1 3 4 2 3 3 5 113 12,769
210 5 4 3 4 5 4 2 5 1 3 4 4 5 4 3 4 2 2 2 5 4 4 3 4 5 5 4 5 2 3 4 2 2 2 5 125 15,625
211 5 4 3 4 5 4 2 5 1 3 4 4 5 4 3 4 2 2 2 5 4 4 3 4 5 5 4 5 2 3 4 2 2 2 5 125 15,625
212 2 4 2 3 4 2 2 4 1 2 4 5 4 4 2 2 2 2 2 2 4 2 3 2 2 4 3 4 2 1 4 2 2 3 5 98 9,604
213 1 5 2 4 5 4 1 5 1 4 2 5 5 5 1 1 1 2 2 5 5 5 2 2 2 5 5 5 1 4 5 1 2 4 4 113 12,769
214 3 5 1 3 5 4 1 5 1 2 4 5 5 5 2 1 2 1 3 5 5 4 1 2 2 5 5 4 1 3 2 2 4 3 5 111 12,321
215 2 4 1 3 4 4 1 4 2 2 5 5 5 4 2 2 4 1 2 2 5 4 4 2 2 5 3 5 2 2 5 1 2 2 5 108 11,664
216 4 5 2 4 5 2 1 5 1 2 5 5 5 5 2 2 5 1 2 2 5 5 5 4 4 5 5 5 1 4 5 1 1 4 4 123 15,129
217 2 5 2 5 3 1 5 2 4 5 5 5 2 2 2 2 4 5 4 2 2 4 4 5 2 2 5 2 2 5 5 105 11,025
218 2 5 2 4 5 3 2 5 2 2 5 5 5 5 2 4 2 2 2 4 4 4 2 2 5 5 4 2 4 5 2 2 2 4 115 13,225
219 2 5 1 4 4 2 2 5 1 2 5 5 5 5 2 2 2 1 2 5 5 5 2 4 2 5 4 5 1 5 5 2 2 1 5 115 13,225
220 5 4 1 4 5 1 2 5 1 2 5 5 5 5 2 1 2 1 2 2 5 4 2 2 4 4 5 5 1 1 5 1 1 2 4 106 11,236
221 5 4 1 4 5 1 2 5 1 2 5 5 5 5 2 1 2 1 2 2 5 4 1 2 4 4 4 5 1 1 5 1 1 2 4 104 10,816
222 4 4 1 3 4 5 2 4 2 4 2 5 2 2 3 2 2 3 4 3 3 3 2 3 3 3 4 4 3 3 3 3 3 3 4 108 11,664
223 2 4 1 3 4 5 3 5 5 2 3 5 5 4 4 2 2 1 2 4 4 4 5 2 2 4 3 4 2 2 4 2 2 2 5 113 12,769
224 2 4 1 2 4 5 3 4 2 3 4 5 4 4 3 4 4 2 2 3 5 3 2 3 3 4 4 4 2 2 5 2 2 2 4 112 12,544
225 1 5 1 5 5 5 5 5 1 1 5 5 5 5 1 1 1 1 5 5 5 5 1 1 1 5 5 5 1 5 5 1 1 1 5 115 13,225
226 2 5 2 5 4 4 2 5 1 2 5 5 5 5 2 2 2 1 2 4 5 4 1 2 2 5 4 5 1 3 5 1 1 2 5 111 12,321
227 2 5 2 3 4 2 4 5 5 3 2 5 2 5 2 1 2 3 2 5 5 4 2 3 1 4 5 5 4 3 1 1 2 3 107 11,449
228 2 5 1 4 4 4 2 4 3 4 5 5 4 4 2 2 4 1 1 5 5 3 4 2 2 4 4 5 1 3 4 2 1 2 3 111 12,321
229 2 5 1 4 4 4 4 4 2 2 5 5 5 4 2 1 2 1 3 3 4 4 3 2 3 4 4 4 2 3 4 2 2 2 4 110 12,100
230 2 4 1 4 4 4 1 5 1 3 5 5 5 5 2 1 1 1 3 4 5 4 2 3 3 5 4 5 1 2 4 2 2 2 1 106 11,236
231 3 4 2 4 5 4 3 5 2 2 4 5 4 4 2 2 3 1 2 4 4 4 1 2 1 4 3 4 1 2 4 1 1 2 4 103 10,609
232 3 5 1 3 5 1 1 5 1 5 5 5 5 5 1 1 1 1 4 5 5 5 1 1 1 5 4 4 1 4 4 1 1 1 4 105 11,025
233 4 5 2 4 5 4 1 5 2 4 5 5 5 5 4 2 2 1 1 5 5 4 2 2 1 5 5 5 1 2 4 2 2 4 5 120 14,400
234 5 3 2 4 5 4 1 5 2 2 4 4 5 5 2 3 2 2 2 4 4 3 2 2 5 5 4 2 3 4 1 2 5 108 11,664
235 1 5 1 4 5 3 1 5 1 2 5 5 4 5 2 2 2 1 1 4 4 4 2 2 2 4 5 4 2 2 4 1 2 2 4 103 10,609
236 2 5 1 4 4 3 2 4 2 4 5 5 4 1 2 2 1 1 2 4 1 2 1 1 5 3 4 2 2 4 2 2 2 4 93 8,649
237 1 4 1 2 4 4 1 5 1 1 4 5 5 5 4 2 1 1 1 4 4 4 1 1 1 4 5 5 2 4 4 3 1 1 4 100 10,000
238 5 5 1 4 4 5 2 5 2 2 4 4 5 5 2 4 4 1 2 4 4 4 2 2 2 4 4 5 2 4 5 2 2 2 5 119 14,161
239 5 1 4 5 2 2 5 4 2 5 5 5 5 1 1 1 4 5 5 2 2 2 4 5 5 1 2 5 1 1 2 5 104 10,816
240 4 5 1 4 4 1 5 1 2 5 5 5 5 2 4 2 1 2 4 1 4 5 2 1 5 5 4 2 4 5 2 2 2 4 110 12,100
241 4 4 1 4 5 2 2 4 1 2 4 5 5 5 2 2 5 1 2 5 5 4 1 2 1 5 5 5 1 2 5 1 1 2 5 110 12,100
242 4 4 5 5 5 5 1 5 2 4 5 5 4 4 2 3 3 3 4 3 4 3 3 2 2 4 5 5 2 2 5 2 5 2 4 126 15,876
243 5 5 1 4 3 4 4 3 1 3 3 5 5 3 5 4 3 4 5 4 4 4 4 5 5 5 4 4 5 4 4 1 1 4 5 133 17,689
244 5 5 1 4 4 2 1 4 2 2 5 5 5 5 2 2 2 1 2 4 4 4 1 1 2 4 5 5 1 4 5 2 2 2 5 110 12,100
245 5 5 1 4 4 4 2 5 2 2 4 5 5 5 2 2 2 2 2 5 5 5 2 2 2 4 5 5 1 2 5 2 2 2 5 117 13,689
246 2 3 3 4 2 3 1 4 5 5 5 2 2 2 1 2 4 4 4 2 2 2 4 5 5 2 1 4 2 2 2 5 96 9,216
247 5 2 5 2 2 5 1 2 1 5 1 2 2 1 1 2 5 5 4 2 2 1 5 5 5 1 4 5 1 2 1 1 88 7,744
248 5 5 1 4 5 2 1 4 1 1 5 5 5 5 2 2 1 1 1 5 5 4 1 2 1 5 5 4 1 2 5 1 2 1 5 105 11,025
249 1 5 1 4 5 4 2 5 2 2 5 5 5 5 1 2 1 1 2 5 5 4 2 1 2 5 2 5 2 3 2 2 2 5 5 110 12,100
250 1 5 1 5 5 5 1 5 1 1 5 5 5 5 1 5 5 1 4 5 5 4 2 1 2 5 2 4 1 2 4 1 1 2 5 112 12,544
251 2 4 2 4 4 4 2 5 4 2 5 5 5 5 1 2 2 1 1 5 5 4 4 2 1 5 5 5 1 4 4 2 2 2 5 116 13,456
252 5 5 2 3 4 5 2 5 1 4 4 4 5 5 2 2 2 1 1 2 3 2 2 2 1 3 3 4 2 3 4 2 2 2 5 104 10,816
253 5 5 1 5 5 5 1 5 2 5 5 5 5 1 1 2 1 4 5 5 4 1 2 5 5 5 5 1 1 5 2 1 4 5 119 14,161
254 5 5 1 4 5 2 1 5 2 4 4 4 4 4 2 3 4 2 4 4 3 4 76 5,776
255 5 5 1 3 5 2 1 5 2 4 4 4 5 4 2 3 3 4 4 4 4 4 2 4 4 4 2 4 4 3 3 4 112 12,544
256 2 5 2 2 5 4 2 5 2 2 5 2 5 4 2 2 1 1 1 1 4 2 2 2 1 5 4 5 2 4 5 1 1 2 5 100 10,000
257 5 5 4 5 5 3 4 5 4 5 5 4 5 5 3 5 4 3 2 5 5 2 1 2 2 4 2 5 3 5 4 2 2 3 5 133 17,689
258 1 4 2 3 5 2 2 5 1 2 4 3 3 5 4 2 1 1 2 5 5 2 1 2 2 4 2 4 2 4 5 1 1 1 5 98 9,604
259 2 4 1 3 4 2 1 4 1 1 4 4 4 4 2 1 1 1 4 4 4 2 1 2 1 4 1 2 1 1 4 1 1 1 4 82 6,724
260 2 4 4 1 2 5 5 4 2 1 1 5 4 4 1 5 5 1 1 1 5 63 3,969
261 2 5 1 3 4 2 2 5 2 3 5 5 4 4 3 2 2 2 2 4 5 4 2 4 2 3 4 5 3 4 5 2 2 3 5 115 13,225
262 4 4 2 4 4 4 2 4 2 2 4 4 2 4 4 2 2 2 4 2 4 4 2 2 4 4 4 4 2 4 4 2 2 2 4 110 12,100
263 2 4 2 4 4 4 2 2 2 4 4 2 2 4 2 2 2 2 4 5 4 2 2 2 4 4 4 2 2 5 2 2 2 4 100 10,000
264 2 5 1 3 5 5 2 5 2 2 4 5 5 5 2 2 4 1 3 5 5 4 1 2 1 3 5 5 2 5 5 2 2 4 3 117 13,689
265 1 4 1 2 4 1 1 4 1 1 5 4 5 4 1 1 1 1 1 5 4 1 1 4 5 2 4 2 2 2 1 1 3 4 84 7,056
266 3 4 3 4 4 2 4 4 4 4 5 5 4 4 2 5 5 2 1 2 5 76 5,776
267 1 5 2 1 5 4 1 5 1 2 5 5 5 5 2 2 2 1 2 5 5 2 1 1 1 5 5 5 1 4 5 1 1 2 5 105 11,025
268 2 4 2 4 4 4 2 4 2 2 4 4 4 4 2 4 4 2 3 4 4 4 4 4 2 4 4 4 2 3 3 2 2 4 5 116 13,456
269 2 5 1 4 4 2 1 4 2 4 4 4 5 2 1 1 1 2 5 5 5 4 2 2 4 5 5 2 4 5 1 1 2 4 105 11,025
270 2 5 2 4 5 5 2 5 1 2 4 4 1 5 2 2 2 2 2 4 5 3 1 2 1 5 5 5 2 4 5 1 1 2 4 107 11,449
271 2 4 2 4 4 4 2 4 2 3 4 5 4 4 2 2 2 2 3 4 4 4 1 2 1 4 4 4 2 3 4 1 1 4 4 106 11,236
272 2 5 2 4 4 2 2 5 2 2 5 4 4 4 2 2 3 2 2 4 5 4 2 2 2 4 5 5 2 2 4 1 1 2 4 107 11,449
273 1 4 1 3 4 2 4 5 2 2 4 5 4 4 2 2 5 2 4 4 5 5 1 1 1 5 5 5 1 4 5 1 1 1 5 110 12,100
274 2 5 2 4 4 2 2 5 3 4 4 4 4 4 3 2 2 2 4 5 4 2 4 2 2 3 4 5 3 4 5 2 2 3 5 117 13,689
275 4 4 4 4 5 3 2 5 2 2 5 5 4 4 5 1 2 2 2 4 4 2 1 2 2 4 4 2 2 4 4 2 2 1 5 110 12,100
276 4 5 1 4 5 5 1 5 2 2 5 5 2 5 2 2 2 1 2 2 5 4 2 2 3 4 5 5 5 3 5 4 2 3 5 119 14,161
277 2 4 4 4 4 2 2 4 3 4 4 4 4 4 3 2 2 2 2 4 5 4 2 4 2 3 4 5 3 4 5 2 2 3 5 117 13,689
278 2 4 2 4 4 5 1 5 2 2 5 5 2 4 4 2 2 1 2 2 5 4 2 4 2 3 4 5 3 4 5 2 2 3 5 113 12,769
279 5 4 2 4 4 2 2 4 5 2 4 5 4 5 3 4 3 2 2 4 5 4 2 3 2 4 3 2 2 3 3 2 2 3 4 114 12,996
280 5 5 4 5 4 5 5 5 5 5 4 5 4 5 3 5 3 3 5 3 5 5 5 3 3 3 5 5 5 5 5 5 5 5 152 23,104
281 5 5 1 5 5 5 1 5 1 1 5 5 1 4 1 1 1 1 1 5 5 5 1 1 1 5 4 5 1 5 5 1 1 5 5 109 11,881
282 4 5 5 14 196
283 5 5 5 5 1 1 5 5 1 5 1 5 5 1 1 1 1 5 5 1 5 1 5 5 5 1 4 4 2 2 2 3 103 10,609
284 5 4 2 3 4 1 4 4 2 2 4 4 1 4 3 1 2 2 1 4 4 4 1 3 2 3 4 4 2 4 4 1 1 3 4 101 10,201
285 5 4 2 3 4 3 1 5 2 4 5 5 2 2 2 4 4 4 4 2 3 2 2 1 4 4 5 1 4 5 1 1 4 5 109 11,881
286 1 5 5 2 4 1 1 5 1 2 4 5 1 3 3 2 1 1 1 5 5 3 3 2 1 3 3 2 5 5 4 1 1 3 3 97 9,409
287 1 5 1 5 5 5 1 5 1 1 5 5 5 5 2 1 1 1 1 5 5 5 4 4 1 4 5 5 1 5 5 1 1 1 5 113 12,769
288 1 5 1 5 5 5 1 5 1 1 5 5 5 5 2 1 1 1 1 5 5 5 4 4 1 4 5 5 1 5 5 1 1 1 5 113 12,769
289 4 5 1 5 5 4 2 5 2 2 5 5 5 5 2 1 1 1 1 4 5 2 5 2 1 4 4 5 1 4 5 1 1 4 5 114 12,996
290 2 4 1 4 5 4 2 4 2 2 4 5 5 4 2 4 2 2 4 4 5 4 1 2 4 5 4 4 2 4 4 2 2 4 5 118 13,924
291 2 4 1 3 4 2 1 5 1 2 5 5 1 4 2 1 1 1 4 4 4 2 1 2 1 4 5 4 2 2 4 1 2 4 5 96 9,216
292 1 5 1 5 5 4 1 5 1 3 5 5 5 5 2 2 2 1 1 5 5 3 1 3 1 5 3 4 1 2 5 1 1 1 5 105 11,025
293 1 5 1 5 5 4 2 5 2 2 5 5 2 2 1 2 1 1 4 4 5 5 1 1 1 5 5 5 1 4 5 1 1 1 5 105 11,025
294 1 5 5 4 5 5 1 5 1 1 5 5 5 5 1 2 1 1 4 4 5 5 1 1 1 5 5 5 1 4 5 1 1 1 5 112 12,544
295 1 5 1 5 5 4 2 5 2 1 5 5 5 5 1 2 1 1 4 4 5 5 1 1 1 5 5 5 1 4 5 1 1 1 5 110 12,100
296 2 4 2 5 5 5 2 5 2 2 5 5 5 5 2 2 2 2 2 5 5 4 2 2 3 5 5 5 2 3 3 2 2 2 5 119 14,161
297 2 4 1 3 4 4 1 5 1 3 3 5 3 4 2 2 3 1 2 4 4 3 1 2 2 4 3 4 2 3 4 1 1 3 4 98 9,604






299 2 4 2 5 5 5 2 5 2 2 5 5 5 5 2 2 2 2 2 5 5 4 2 2 2 5 5 5 2 4 4 2 2 2 5 120 14,400
300 1 4 1 4 5 5 2 5 1 4 5 5 1 5 4 3 4 1 4 5 5 5 2 1 1 4 4 3 2 3 3 1 1 2 3 109 11,881
301 1 4 1 4 4 4 2 4 1 2 4 5 4 4 2 2 2 1 2 4 4 4 1 2 2 4 4 4 2 4 4 2 2 2 4 102 10,404
302 2 5 2 2 4 3 4 5 5 1 2 1 1 5 5 5 1 1 1 5 5 5 2 1 73 5,329
303 2 4 2 2 4 4 4 2 5 5 2 4 2 2 2 2 4 4 4 2 2 2 4 5 1 4 4 2 2 2 5 95 9,025
304 1 4 2 4 4 5 2 5 2 2 5 5 5 5 2 2 4 1 4 3 5 3 2 2 2 4 2 3 2 3 4 2 2 3 5 111 12,321
305 4 5 1 5 5 4 1 5 5 1 5 5 5 5 2 4 4 1 2 5 5 5 1 1 1 4 5 5 2 4 5 1 1 4 5 123 15,129
306 2 5 1 4 4 4 2 5 2 2 5 5 2 2 2 2 4 2 2 5 5 4 2 2 2 4 4 4 2 2 5 2 2 4 5 111 12,321
307 2 5 2 4 4 2 2 5 4 4 5 5 4 4 4 2 2 2 2 2 5 2 2 4 4 4 5 4 2 2 4 2 2 2 4 114 12,996
308 1 5 1 5 5 5 5 5 1 5 5 5 5 5 4 2 3 2 1 1 5 4 1 1 1 4 2 4 2 4 4 1 1 2 1 108 11,664
309 1 5 1 3 4 2 2 5 1 2 5 5 1 2 4 2 3 2 1 1 5 4 1 5 1 4 2 4 2 4 4 1 1 2 1 93 8,649
310 4 4 1 5 5 4 2 4 1 4 5 5 2 5 4 1 2 2 1 5 5 5 1 3 3 5 4 4 3 4 5 1 1 2 5 117 13,689
311 2 5 1 5 5 2 4 1 1 5 5 1 5 2 1 1 1 2 5 5 2 1 3 1 4 4 5 2 4 5 1 1 2 4 98 9,604
312 2 5 1 4 5 4 1 1 1 1 5 4 4 5 2 4 5 1 4 4 5 4 2 2 1 5 5 5 1 4 5 1 1 1 1 106 11,236
313 1 4 4 4 4 4 4 4 4 3 4 4 5 5 4 4 5 5 4 4 4 5 4 3 3 3 3 4 4 4 3 4 3 4 3 134 17,956
314 1 5 1 4 5 2 2 5 1 3 5 5 5 5 3 1 1 2 1 5 5 4 1 4 1 4 3 5 2 4 4 1 1 1 5 107 11,449
315 2 4 2 4 5 5 2 5 2 2 5 5 5 5 53 2,809
316 1 5 5 4 5 5 1 5 1 1 5 5 5 5 1 2 1 1 4 4 5 5 1 1 1 5 5 5 1 4 5 1 1 1 5 112 12,544
317 5 5 5 5 5 3 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 4 4 4 4 4 5 4 5 4 5 4 5 156 24,336
318 1 4 1 4 4 3 1 5 1 2 5 5 1 2 4 2 3 2 1 1 5 4 1 5 1 4 2 4 2 4 4 1 1 2 1 93 8,649
319 5 5 2 5 5 5 3 5 3 5 5 5 5 5 5 2 5 5 5 5 5 3 5 5 5 5 5 4 4 4 4 4 4 4 151 22,801
320 1 5 1 3 4 2 2 5 1 4 5 5 1 2 4 2 3 2 1 1 5 4 1 5 1 4 2 4 2 4 4 1 1 2 1 95 9,025
321 4 5 1 4 4 3 1 5 1 2 5 5 5 5 5 1 1 1 1 5 5 1 1 4 1 4 4 4 2 4 4 1 1 2 5 107 11,449
322 4 4 4 4 2 2 4 4 2 2 2 2 1 1 1 3 2 2 1 2 2 3 4 4 2 4 4 2 2 3 4 83 6,889
323 2 5 1 4 4 3 2 5 1 4 4 5 2 4 2 2 2 1 2 4 4 3 2 2 2 4 4 5 2 4 4 2 1 2 5 105 11,025
324 1 5 1 2 5 5 1 5 1 1 5 5 5 5 2 1 1 1 3 5 5 5 5 1 2 5 5 5 1 2 5 1 1 4 5 112 12,544
325 2 5 1 4 5 5 2 5 5 4 4 5 1 4 4 3 2 2 1 2 4 4 1 4 1 5 5 5 4 5 5 4 3 3 4 123 15,129
326 2 4 1 2 4 5 2 4 1 4 5 4 1 4 4 3 2 3 1 2 5 5 1 4 1 4 3 5 4 5 5 4 3 3 4 114 12,996
327 2 4 1 2 5 5 2 4 1 4 5 5 1 4 4 3 2 3 1 2 5 5 1 4 1 4 3 5 4 5 5 4 3 3 4 116 13,456
328 2 5 1 4 5 5 1 5 1 5 5 5 5 1 2 2 1 3 5 5 5 1 1 1 5 5 4 1 1 5 1 1 3 5 107 11,449
329 1 5 1 2 5 4 1 5 1 5 5 3 5 1 1 1 1 1 1 5 4 1 1 1 5 4 5 2 5 5 1 1 5 5 99 9,801
330 1 5 1 3 5 2 2 5 1 2 5 5 4 5 2 4 2 2 1 2 4 4 2 2 2 4 4 5 2 4 5 1 1 2 4 105 11,025
331 1 4 1 4 4 4 2 5 2 2 4 5 5 5 3 3 4 2 4 4 5 4 2 2 2 4 5 4 2 4 5 2 2 3 5 119 14,161
332 1 4 1 2 4 4 4 5 1 4 4 5 2 4 2 1 4 2 4 4 4 4 1 2 4 4 4 5 1 4 4 1 1 2 5 108 11,664
333 1 5 1 3 5 4 4 5 1 4 4 5 2 3 2 1 3 2 4 4 5 3 2 2 2 3 4 4 2 4 5 1 1 3 4 108 11,664
334 1 4 2 3 3 5 3 5 2 4 5 5 4 3 2 2 2 2 4 2 5 4 1 2 3 4 2 3 1 3 4 1 1 4 4 105 11,025
335 1 5 1 4 5 5 2 4 1 1 5 5 5 5 1 1 4 1 1 2 5 4 1 2 1 5 3 5 1 5 4 1 1 2 5 104 10,816
336 3 4 2 2 4 3 3 4 2 2 3 5 1 2 4 4 4 2 4 3 3 3 2 4 2 2 2 4 3 2 4 2 2 2 3 101 10,201
337 1 5 1 4 5 5 2 4 1 1 5 4 5 5 1 1 4 1 4 2 5 4 1 2 1 5 4 5 1 2 4 1 1 2 4 103 10,609
338 1 5 1 4 5 5 2 4 1 1 5 4 5 5 1 1 4 1 4 2 5 4 1 2 1 5 3 5 1 2 4 1 1 4 5 105 11,025
339 2 5 2 4 5 4 1 5 5 3 4 4 3 4 4 4 4 1 2 4 4 2 2 2 2 4 4 5 2 4 2 1 2 4 110 12,100
340 1 5 2 3 5 2 1 5 1 2 5 5 5 5 4 4 5 2 2 2 5 5 5 4 4 4 4 5 2 2 5 1 1 4 5 122 14,884
341 1 5 1 4 4 4 3 5 2 3 3 5 1 3 3 3 3 2 4 4 5 5 1 2 1 4 2 4 2 5 5 1 1 3 5 109 11,881
342 2 5 2 4 5 4 2 4 2 4 5 4 4 5 2 1 2 2 1 4 1 4 2 2 2 4 4 4 2 4 4 2 2 4 4 109 11,881
343 4 5 2 4 5 4 2 5 4 4 5 4 2 4 4 2 2 4 4 4 4 4 4 4 4 4 4 2 4 4 2 2 4 4 124 15,376
344 2 5 1 4 5 4 2 4 1 2 5 5 5 5 2 2 3 2 2 2 4 4 2 2 2 5 4 4 2 2 4 2 2 2 4 108 11,664
345 1 4 2 4 4 4 3 4 2 2 4 5 4 3 3 1 2 2 4 1 5 4 1 3 1 5 5 3 1 4 5 1 1 1 4 103 10,609
346 1 5 1 4 1 1 1 5 1 1 4 5 4 5 1 4 2 1 1 2 4 5 1 1 1 1 1 1 1 2 5 1 1 1 5 81 6,561
347 2 4 2 4 5 4 2 4 1 2 5 5 4 4 3 2 1 2 2 5 5 5 1 2 1 4 5 5 2 4 5 1 1 2 4 110 12,100
348 3 5 1 3 4 5 1 4 4 5 3 5 1 4 2 3 5 2 2 3 5 4 1 4 3 4 5 5 3 3 5 3 3 3 4 120 14,400
349 1 4 2 3 3 2 3 1 2 4 5 5 5 3 2 2 2 4 2 4 4 2 3 2 4 2 3 2 2 4 2 2 2 5 98 9,604
350 2 5 1 4 4 4 3 5 1 2 4 5 3 4 2 2 2 1 4 3 4 4 2 2 2 4 4 5 2 5 4 2 2 2 4 109 11,881
351 2 4 2 4 4 4 2 4 4 4 4 4 2 2 3 2 3 2 4 2 4 4 4 2 2 4 4 4 2 4 4 2 2 2 4 110 12,100
352 1 5 2 4 5 4 2 5 1 2 5 5 4 4 2 2 2 2 4 2 4 3 4 2 2 4 4 4 2 2 4 2 2 2 4 108 11,664
353 4 2 5 3 5 5 1 3 1 4 5 5 4 3 1 4 5 4 4 5 4 4 4 4 1 5 2 5 1 5 5 1 1 3 5 123 15,129
354 4 5 1 4 5 5 1 5 1 1 5 5 5 3 1 1 5 1 5 5 5 5 5 1 1 5 5 5 1 5 5 1 1 3 5 121 14,641
355 1 5 1 5 5 5 1 5 1 4 5 5 5 5 1 1 1 1 4 2 5 5 1 1 1 5 4 5 1 3 5 1 1 1 5 107 11,449
356 3 5 1 5 5 1 1 5 1 1 5 4 5 5 4 5 5 1 5 1 5 3 5 5 5 5 5 5 1 5 5 1 3 1 5 127 16,129
357 2 4 1 5 5 1 1 5 1 1 5 5 4 5 1 1 2 1 1 2 5 5 1 1 1 5 4 5 1 5 4 1 1 2 5 99 9,801
358 1 4 1 4 4 4 2 4 1 1 4 4 4 4 2 2 2 1 2 2 4 4 2 2 2 4 4 4 2 4 4 2 2 2 5 100 10,000
359 1 4 1 4 4 4 1 4 1 2 4 4 4 4 2 2 2 2 2 2 4 4 2 2 2 4 4 4 2 3 4 1 1 3 4 98 9,604
360 2 5 1 4 5 4 2 5 1 2 5 5 4 5 2 1 1 1 2 4 4 4 1 2 2 4 4 4 1 3 4 1 1 2 5 103 10,609
361 1 5 1 4 4 4 2 5 1 1 5 5 4 4 2 1 1 2 2 2 5 4 2 2 2 4 4 5 1 2 5 1 1 2 5 101 10,201
362 5 5 1 4 4 4 1 5 1 5 5 5 5 5 3 3 3 2 2 4 4 4 2 2 1 5 4 5 1 4 5 2 2 2 4 119 14,161
363 5 5 1 4 4 4 1 5 1 5 5 5 5 5 2 2 2 1 2 5 5 5 1 1 1 5 4 5 1 4 5 1 1 1 5 114 12,996
364 5 5 1 4 3 3 2 5 1 5 5 5 5 5 2 2 2 1 2 5 5 5 1 1 1 5 4 5 1 4 5 1 1 1 5 113 12,769
365 5 5 1 4 3 3 2 5 1 5 5 5 5 5 2 2 2 1 2 5 5 5 1 1 1 5 4 5 1 4 5 1 1 1 5 113 12,769
366 5 5 1 5 3 3 2 5 1 5 5 5 4 5 2 2 2 1 3 5 5 5 1 1 1 5 5 5 1 4 5 1 1 1 5 115 13,225
367 5 5 1 5 3 3 2 5 1 5 5 5 1 5 2 2 2 1 2 5 5 5 1 1 1 5 4 5 1 4 5 1 1 1 5 110 12,100
368 2 2 2 1 2 5 5 5 1 1 1 1 5 4 2 2 2 1 2 5 5 5 1 1 1 5 4 5 1 4 5 1 1 1 5 96 9,216
369 5 5 1 5 3 3 2 5 1 5 5 5 4 5 2 2 2 1 2 5 5 5 1 1 1 5 4 5 1 4 5 1 1 1 5 113 12,769
370 5 5 1 5 3 3 2 5 1 5 5 5 4 5 2 2 2 2 2 5 5 5 1 1 1 4 4 5 1 4 5 1 1 1 5 113 12,769
371 5 5 1 5 3 3 2 5 1 5 5 5 4 5 1 1 1 1 1 5 5 5 1 1 1 5 5 5 1 4 5 1 1 1 5 110 12,100
372 5 5 1 5 3 3 1 5 1 5 5 5 4 4 2 1 1 1 1 4 4 4 2 2 1 5 4 5 1 4 5 2 1 1 5 108 11,664
373 4 4 1 4 2 2 2 4 1 3 3 5 3 4 2 4 2 2 3 3 3 2 1 2 3 2 4 4 4 5 4 4 1 1 5 103 10,609
374 5 5 1 4 1 1 2 5 1 3 3 5 3 4 2 4 2 2 3 3 3 2 1 2 3 2 5 3 4 4 5 4 1 2 4 104 10,816
375 4 4 1 4 2 2 2 4 1 3 3 5 3 4 2 4 2 2 3 3 3 2 1 2 3 2 4 3 4 5 4 4 1 1 5 102 10,404
376 4 4 1 4 5 2 2 4 2 3 3 5 2 3 4 3 2 2 1 4 4 4 1 3 4 4 4 4 4 5 4 2 2 3 5 113 12,769
377 4 1 3 5 4 1 2 4 3 2 3 5 5 5 4 3 4 3 4 3 4 3 4 2 3 4 3 4 4 3 4 3 4 3 4 120 14,400
378 4 4 4 4 4 4 2 5 4 3 5 5 2 5 4 4 2 4 4 4 5 5 2 3 3 4 5 4 3 3 2 3 5 124 15,376
379 3 3 2 4 4 4 4 4 2 2 4 4 2 3 3 2 3 2 4 4 4 4 2 2 4 4 2 2 2 4 4 2 2 2 4 107 11,449
380 1 5 1 4 5 5 1 5 1 1 5 5 5 5 1 1 1 1 1 5 5 5 1 1 1 5 5 5 1 4 5 1 1 1 5 105 11,025
381 5 5 1 5 4 4 1 5 2 2 5 5 5 3 3 4 2 3 5 5 3 3 4 4 4 5 4 3 4 5 3 3 3 5 127 16,129
382 2 4 1 4 4 2 1 5 2 2 4 5 5 5 2 4 2 1 1 1 5 4 1 1 1 4 4 5 1 4 5 1 1 1 5 100 10,000
383 2 4 1 4 4 2 1 5 2 2 4 5 5 5 2 4 2 1 1 1 5 4 1 1 1 4 4 5 1 4 5 1 1 1 5 100 10,000
384 1 4 1 4 4 1 2 5 2 3 4 5 5 5 4 1 2 1 2 3 5 4 2 3 2 5 4 4 2 4 4 1 2 2 4 107 11,449
385 1 4 2 4 5 2 3 5 4 5 1 5 2 2 2 1 2 4 5 2 2 2 2 3 4 4 2 2 2 3 2 2 5 96 9,216
386 1 4 1 4 4 4 2 5 1 4 5 1 5 4 1 1 1 1 4 5 4 2 4 1 5 4 5 1 4 5 1 1 2 4 101 10,201
387 1 5 1 5 5 5 1 5 1 1 5 5 5 5 1 1 1 1 1 1 5 5 1 2 1 5 5 5 2 5 5 1 1 1 5 105 11,025
388 4 4 4 3 5 3 3 4 4 2 3 5 3 4 1 2 3 1 2 3 3 2 3 3 4 3 1 3 2 1 2 5 95 9,025
389 5 5 2 3 4 4 2 5 1 2 5 5 3 4 1 2 3 1 2 3 3 3 3 2 2 3 3 3 1 3 3 2 1 2 5 101 10,201
390 4 1 4 4 4 4 1 4 1 1 4 4 4 1 1 1 4 3 4 5 5 5 1 5 5 4 5 1 3 3 1 1 5 5 108 11,664
391 4 1 4 4 4 4 1 4 1 1 4 4 4 4 1 1 1 4 3 4 5 5 5 1 5 5 4 5 1 3 3 2 2 4 4 112 12,544
392 4 4 2 4 4 2 5 4 2 4 4 4 4 2 2 2 2 4 4 4 2 4 4 5 2 2 4 2 2 4 98 9,604
393 2 4 1 4 4 4 2 4 2 3 4 4 4 4 2 2 2 2 2 4 4 4 4 2 4 4 4 5 1 3 3 1 1 4 5 109 11,881
394 5 5 5 5 5 5 2 5 5 2 5 5 4 4 5 4 4 4 4 4 4 5 4 5 4 4 4 5 2 5 4 4 5 2 4 148 21,904
395 4 5 1 5 5 2 2 5 1 1 5 5 5 5 4 3 2 2 3 4 5 5 2 2 5 5 5 5 2 5 4 2 2 3 5 126 15,876
396 4 5 2 4 4 4 1 5 4 4 5 5 4 4 4 2 2 2 2 4 4 4 2 4 4 4 4 4 1 4 4 2 2 4 4 122 14,884
397 2 1 2 1 5 2 4 2 1 2 1 5 5 5 2 2 4 1 1 2 4 54 2,916
398 2 4 1 4 4 3 3 4 2 3 4 4 4 4 2 2 2 2 2 4 4 5 4 2 4 4 4 5 1 3 3 1 1 4 5 110 12,100
399 4 4 1 5 5 2 2 4 1 1 5 5 4 5 4 3 2 2 3 4 4 5 2 2 5 5 5 5 2 5 4 2 2 3 5 122 14,884
400 5 1 4 4 4 4 1 5 1 1 4 4 4 1 2 1 4 3 4 5 5 4 1 5 4 4 5 2 3 3 1 1 5 4 109 11,881
r count 0.38 0.13 0.24 0.27 0.17 0.22 0.13 0.15 0.26 0.30 0.23 0.17 0.18 0.25 0.33 0.38 0.36 0.36 0.22 0.31 0.05 0.20 0.39 0.31 0.34 0.14 0.26 0.22 0.20 0.19 0.12 0.30 0.41 0.28 0.25 42,991 4,697,725
r table
result v v v v v v v v v v v v v v v v v v v v n.v v v v v v v v v v v v v v v ∑(y i)    ∑(y i
2
)    
∑(x i)    1,005   1,780   656      1,486   1,750 1,421 818     1,809  721     903     1,710  1,858  1,572  1,726  907     792     873     612     909     1,325  1,764  1,537  778     856     829     1,690  1,541  1,747  695     1,254  1,712  644     647     947     1,717  
∑(x i
2
)    3,437   8,272   1,544   6,006   7,990 5,791 2,130  8,509  1,831  2,627  7,802  8,908  6,916  7,850  2,493  2,046  2,449  1,248  2,733  5,211  8,200  6,441  2,100  2,254  2,373  7,598  6,471  7,963  1,519  4,522  7,704  1,312  1,375  2,825  7,797  
s ev
2
2.29 0.88 1.17 1.22 0.84 1.86 1.15 0.82 1.33 1.47 1.23 0.70 1.85 1.01 1.09 1.20 1.36 0.78 1.67 2.06 1.05 1.34 1.47 1.06 1.64 1.15 1.34 0.83 0.78 1.48 0.94 0.69 0.82 1.46 1.07
∑( s ev
2










Table M.3: Respondents of Trubaindo Coal Mining 
 
continued 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
No. of respondent (y i)  (y i
2
)
1 2 4 2 3 4 4 1 5 1 2 5 5 2 2 4 2 2 3 2 2 3 2 1 3 2 3 3 3 4 2 2 2 2 2 2 93 8,649
2 1 5 1 4 4 4 1 4 1 2 4 5 5 5 4 1 1 1 1 3 5 3 2 3 1 4 4 4 1 3 4 1 1 2 3 98 9,604
3 1 5 1 4 5 4 4 5 1 2 4 5 5 5 2 2 1 1 2 4 5 4 1 2 1 5 4 4 1 2 5 1 1 1 5 105 11,025
4 2 5 1 5 4 4 1 5 1 3 5 5 4 4 2 2 2 1 2 4 5 4 2 2 2 4 3 4 2 4 5 1 1 2 5 108 11,664
5 3 4 1 4 4 2 4 5 2 4 5 5 4 5 3 2 3 3 2 1 4 4 2 3 3 4 2 3 3 3 4 1 1 3 3 109 11,881
6 2 4 1 4 3 5 2 4 1 3 5 5 5 5 3 2 1 1 2 2 5 3 1 2 2 4 3 5 1 3 4 1 1 2 5 102 10,404
7 2 5 2 4 4 4 2 4 1 2 5 4 4 4 2 2 4 2 4 4 4 4 2 2 2 4 2 4 2 2 4 2 2 2 2 105 11,025
8 1 4 1 4 3 3 2 4 2 3 4 4 4 4 1 1 1 1 1 2 5 5 2 1 1 5 4 5 1 4 5 1 1 2 5 97 9,409
9 1 5 1 5 5 5 1 4 1 1 5 4 4 5 1 1 1 1 2 2 5 3 1 1 1 4 4 5 1 2 5 1 1 1 4 94 8,836
10 1 5 1 5 5 5 1 4 1 1 5 4 4 5 1 1 1 1 2 2 5 3 1 1 1 4 4 5 2 2 5 1 2 1 3 95 9,025
11 1 5 1 5 5 5 1 5 1 1 5 5 5 5 1 1 5 1 1 1 5 5 1 1 1 5 5 5 1 1 5 1 1 1 5 103 10,609
12 2 3 2 5 4 2 2 5 2 2 5 5 5 5 2 2 2 2 2 2 5 4 2 2 2 4 4 4 2 2 5 1 2 2 4 106 11,236
13 2 4 2 4 4 4 2 4 2 2 4 4 4 4 2 2 2 1 2 4 4 4 2 2 2 4 4 4 2 4 4 1 1 2 4 103 10,609
14 1 5 2 5 5 5 2 5 2 2 5 4 4 4 2 1 2 2 3 4 4 4 4 2 2 4 4 4 2 2 4 2 2 2 4 111 12,321
15 4 4 1 2 3 4 4 4 2 4 4 4 2 3 4 2 2 3 1 2 4 4 2 3 1 3 3 4 3 2 4 1 1 2 3 99 9,801
16 1 5 1 3 5 2 1 5 1 2 4 5 5 5 2 1 2 1 4 2 5 4 2 2 1 5 3 4 2 3 5 1 1 2 5 102 10,404
17 2 4 2 4 4 4 2 4 2 2 4 4 4 4 2 2 2 2 2 4 4 4 2 2 2 4 4 4 2 4 4 2 2 4 4 108 11,664
18 1 5 1 4 5 2 2 5 2 4 5 5 5 5 2 2 2 1 5 4 5 4 1 1 1 5 4 5 1 4 5 1 1 1 5 111 12,321
19 1 5 1 4 5 2 1 5 2 2 4 5 4 5 2 1 2 2 1 4 3 4 1 2 2 5 5 5 2 2 5 2 2 2 5 105 11,025
20 1 5 1 4 5 4 1 5 1 4 4 5 5 5 4 1 2 1 4 5 4 4 1 2 5 5 4 5 1 1 5 1 1 1 5 112 12,544
21 1 5 1 4 5 4 1 5 1 4 5 5 5 5 4 1 2 1 4 5 4 4 1 2 5 5 4 5 1 1 5 1 1 1 5 113 12,769
22 2 5 1 1 5 2 5 1 2 5 2 4 2 4 5 4 1 3 1 4 4 4 2 4 4 2 2 2 83 6,889
23 1 5 1 4 5 5 1 5 1 2 5 5 5 5 1 1 1 1 1 4 5 4 1 2 2 5 5 5 2 2 5 1 1 2 5 106 11,236
24 1 5 1 3 5 3 2 5 2 2 5 3 5 5 2 2 2 1 2 5 3 5 4 3 5 5 5 2 4 5 1 1 3 5 112 12,544
25 1 5 1 4 5 5 1 5 1 2 5 5 5 5 2 1 1 1 1 4 5 4 1 2 2 5 5 5 2 2 5 1 1 2 5 107 11,449
26 2 5 1 4 5 5 1 5 2 2 5 5 5 5 2 2 2 1 1 4 5 4 2 2 1 5 4 5 1 2 5 1 1 2 5 109 11,881
27 1 5 1 5 5 5 1 5 1 1 5 5 5 5 1 1 1 1 1 5 5 5 1 1 1 5 5 5 1 1 5 1 1 1 5 103 10,609
28 2 5 1 2 5 2 2 5 2 2 2 5 2 3 3 2 2 4 3 1 5 3 2 3 2 3 3 5 3 2 4 4 1 1 2 98 9,604
29 3 4 1 2 5 2 1 5 2 3 5 5 5 5 4 1 1 2 1 5 5 4 2 2 2 5 4 4 2 4 5 1 1 2 5 110 12,100
30 2 5 4 4 3 5 1 3 3 2 5 4 4 3 1 5 3 4 3 5 4 4 5 2 2 4 4 3 3 4 2 1 4 3 4 118 13,924
31 4 5 1 4 5 5 1 4 1 1 5 5 5 5 1 1 5 1 5 1 5 5 1 1 1 5 5 5 1 5 5 1 5 1 5 116 13,456
32 1 5 1 4 5 4 2 5 2 4 4 5 5 1 2 1 1 4 2 4 1 1 2 4 5 5 2 4 5 1 1 1 5 99 9,801
33 4 5 1 2 4 2 4 4 2 2 4 4 4 4 3 2 4 2 2 4 4 4 2 2 2 4 3 4 2 3 4 2 2 2 4 107 11,449
34 4 5 1 2 4 2 4 4 2 2 4 4 4 4 3 2 4 2 2 4 4 4 2 2 2 4 3 4 2 3 4 2 2 2 4 107 11,449
35 1 5 1 4 5 5 1 5 1 1 4 5 5 5 1 1 1 1 1 2 5 4 1 1 2 5 4 5 1 1 5 1 1 2 5 98 9,604
36 3 5 2 2 4 4 4 4 2 2 4 5 4 5 3 2 4 2 2 4 5 4 2 2 2 4 4 4 1 2 4 1 1 2 5 110 12,100
37 4 4 2 4 4 4 2 4 2 2 4 4 4 4 1 1 1 1 2 5 4 1 1 5 5 5 4 5 1 1 5 1 1 1 4 103 10,609
38 1 5 1 4 5 5 1 5 1 1 4 4 5 5 1 1 1 1 2 5 4 1 1 2 5 5 4 5 1 1 5 1 1 4 1 99 9,801
39 4 4 1 4 4 5 3 4 2 4 4 4 5 4 2 4 2 1 2 4 4 4 1 2 2 5 4 4 2 4 4 2 2 2 4 113 12,769
40 2 5 1 3 4 5 2 5 1 2 4 5 5 5 2 1 2 2 1 4 5 4 1 1 1 5 4 5 2 2 4 2 1 2 5 105 11,025
41 5 5 2 4 4 4 4 5 2 2 4 5 5 5 4 2 2 2 2 4 4 4 2 2 2 4 4 4 2 2 4 2 2 2 4 116 13,456
42 1 4 1 4 5 4 1 5 4 2 5 4 5 5 2 1 1 1 1 2 4 4 1 2 1 5 5 5 2 4 5 2 1 1 5 105 11,025
43 1 4 1 3 3 5 2 5 1 2 5 5 5 5 2 2 2 2 4 4 5 3 1 2 1 5 5 4 2 3 4 1 1 2 5 107 11,449
44 1 5 2 4 4 3 2 4 3 4 4 4 3 4 2 2 2 3 4 4 4 4 3 3 2 4 3 4 2 3 4 2 2 2 4 110 12,100
45 1 3 1 2 5 5 3 5 4 2 5 5 3 5 3 5 5 4 1 3 5 4 1 2 1 1 4 4 3 1 4 2 3 3 5 113 12,769
46 5 5 1 4 5 4 1 5 1 2 4 5 5 4 2 1 3 1 1 3 4 4 3 3 2 5 4 4 1 3 5 1 1 3 5 110 12,100
47 1 5 1 5 5 5 1 5 1 1 5 4 5 5 1 1 2 1 5 5 5 5 1 1 1 5 5 5 1 2 5 1 1 1 5 108 11,664
48 4 5 1 4 4 2 2 4 2 2 5 4 4 5 1 1 1 1 1 5 5 4 2 2 1 4 4 4 2 4 5 1 1 2 5 104 10,816
49 1 5 1 3 4 5 2 5 2 1 4 5 5 5 1 1 1 1 2 4 5 5 1 2 1 3 2 5 2 1 5 1 1 4 4 100 10,000
50 3 4 2 3 4 4 4 5 2 2 5 5 4 4 4 2 5 1 3 2 5 4 2 1 2 4 5 5 1 2 4 1 1 2 5 112 12,544
51 4 4 4 4 4 4 1 5 1 4 5 5 5 5 5 5 2 2 2 4 4 5 5 2 2 4 5 4 2 1 4 1 1 2 4 121 14,641
52 1 5 1 4 5 1 1 5 1 1 4 5 4 5 1 2 2 1 1 5 4 4 2 2 1 5 5 5 1 2 4 2 2 2 5 101 10,201
53 1 5 4 5 5 4 1 5 4 1 5 5 5 5 2 4 2 1 1 5 5 5 1 1 1 5 4 5 1 1 3 3 3 2 4 114 12,996
54 1 5 1 1 5 5 2 5 1 2 4 5 2 2 1 1 1 1 1 1 5 5 1 1 1 2 2 5 5 5 5 1 1 1 2 89 7,921
55 1 5 1 3 5 4 1 5 1 1 5 5 5 5 5 1 2 1 1 5 5 5 1 3 1 4 4 5 2 1 5 1 1 1 5 106 11,236
56 2 5 1 4 5 5 2 5 2 2 4 4 4 5 2 3 4 2 2 3 4 5 2 2 2 5 5 5 2 2 4 2 2 2 5 115 13,225
57 2 5 1 4 3 5 2 5 1 2 4 4 4 4 2 2 4 2 2 3 4 5 2 2 2 5 5 5 1 1 4 1 1 2 5 106 11,236
58 1 5 1 3 3 5 2 5 2 3 3 5 4 5 2 2 5 2 3 5 4 3 3 3 2 4 3 3 2 3 4 2 2 3 4 111 12,321
59 1 4 1 4 5 2 4 5 2 4 5 5 5 4 3 1 1 3 4 2 5 4 2 4 1 5 4 4 2 4 5 1 1 2 4 113 12,769
60 2 4 2 3 5 4 2 5 2 2 4 4 4 4 2 1 2 2 2 3 4 3 2 2 2 4 3 5 2 4 4 2 1 2 4 103 10,609
61 1 5 1 4 4 4 2 5 1 2 4 4 3 4 3 2 2 2 1 4 4 4 4 3 1 3 4 4 2 2 4 2 1 5 5 106 11,236
62 2 4 1 3 4 3 2 5 3 2 4 4 3 3 4 2 3 1 1 4 5 4 3 2 1 2 3 5 2 3 4 1 1 3 2 99 9,801
63 1 5 1 3 5 5 1 5 1 2 4 5 2 4 3 2 1 1 4 2 4 4 3 4 1 5 4 4 3 1 5 1 1 2 4 103 10,609
64 4 5 1 4 4 5 1 5 1 2 5 5 5 5 4 2 2 1 1 2 4 3 5 2 1 5 4 5 2 4 5 2 2 2 3 113 12,769
65 2 4 2 3 4 4 2 4 3 4 3 4 3 4 4 3 4 3 3 3 3 4 3 4 3 4 3 3 4 3 4 2 4 2 3 115 13,225
66 4 3 2 1 2 3 4 5 4 3 2 1 2 3 4 5 4 3 2 1 2 3 4 3 2 1 2 3 4 5 4 3 2 1 2 99 9,801
67 1 3 1 2 3 1 1 4 2 1 5 5 4 4 1 1 1 1 1 3 5 3 1 1 1 4 3 4 1 1 4 1 1 2 5 82 6,724
68 4 4 4 4 4 4 4 4 4 4 4 4 4 4 2 2 2 2 2 2 4 2 2 2 2 4 4 3 2 2 4 2 2 2 4 109 11,881
69 2 3 2 3 4 5 2 4 2 2 4 5 5 5 4 1 1 1 1 1 2 2 1 1 2 4 1 5 2 5 4 2 2 3 5 98 9,604
70 1 5 1 3 3 5 4 5 2 1 5 3 2 5 1 1 1 1 1 5 5 3 1 2 1 5 5 4 1 1 4 1 1 1 5 95 9,025
71 2 5 1 4 4 4 2 5 2 2 4 5 5 5 2 1 1 1 2 4 5 5 2 2 1 5 4 5 2 4 5 2 2 2 5 112 12,544
72 2 4 1 3 4 4 2 5 1 2 4 5 3 4 3 2 2 3 2 4 4 4 2 3 2 4 3 4 2 2 4 1 1 3 3 102 10,404
73 0 4 1 0 4 3 2 3 2 0 0 5 4 4 3 2 2 0 2 2 3 0 2 0 2 0 4 3 0 3 0 2 2 0 3 67 4,489
74 2 5 1 4 4 5 2 5 2 2 5 4 5 5 2 3 4 2 2 4 4 4 2 2 2 4 5 5 2 2 3 1 1 2 5 112 12,544
75 2 5 1 4 4 5 2 5 2 2 5 4 5 5 2 3 4 2 2 4 4 4 2 2 2 4 5 5 2 2 4 1 1 2 5 113 12,769
76 4 4 4 4 4 4 4 4 2 2 4 4 4 5 2 2 4 2 4 4 4 4 2 2 2 4 4 4 2 2 4 2 2 2 4 115 13,225
77 3 4 2 4 4 4 3 5 2 2 4 5 5 4 4 2 2 2 2 4 5 2 2 2 4 4 4 4 3 2 3 2 1 3 3 111 12,321
78 2 4 2 3 4 5 3 5 2 3 4 5 4 4 2 4 4 2 3 4 5 4 5 3 2 4 4 4 3 4 4 2 2 3 4 122 14,884
79 1 4 2 3 4 4 1 5 2 2 4 5 5 5 1 1 1 1 1 4 4 4 1 2 4 4 4 4 2 4 4 1 1 1 4 100 10,000
80 4 4 4 4 4 4 4 4 2 2 4 4 4 5 2 2 5 2 4 5 4 4 2 2 2 4 4 4 2 2 4 2 2 2 4 117 13,689
81 3 5 1 4 4 3 2 5 2 2 5 5 5 4 2 2 3 1 2 3 3 4 2 2 2 4 4 4 2 2 4 2 3 3 4 108 11,664
82 4 4 2 3 4 4 4 4 4 2 2 2 4 4 2 2 4 2 4 4 4 4 2 2 2 4 4 4 2 2 4 2 2 4 4 111 12,321
83 3 3 4 4 2 1 3 3 3 2 3 4 5 5 4 4 3 3 3 4 4 2 3 3 3 3 4 4 2 3 2 3 1 2 5 110 12,100
84 5 5 4 5 4 5 5 4 3 5 5 3 4 5 5 4 5 5 3 3 3 5 4 5 5 4 5 4 4 5 3 4 5 5 5 153 23,409
85 4 4 2 3 3 4 4 3 3 4 2 4 4 4 3 3 4 4 2 3 4 4 3 3 4 3 4 4 2 3 4 2 1 2 5 115 13,225
Seven basic elements of OHS








86 4 3 3 4 3 4 4 4 4 3 4 4 4 4 4 4 4 3 4 4 3 4 4 4 4 4 3 4 4 3 3 2 2 4 4 127 16,129
87 2 4 2 4 4 4 2 4 2 2 4 4 4 4 2 2 2 2 2 2 4 4 2 2 2 4 4 4 2 4 4 2 2 2 4 104 10,816
88 1 3 1 2 4 2 2 4 3 5 4 5 1 4 5 2 2 5 4 4 4 4 2 5 2 2 3 4 1 3 4 2 2 2 4 107 11,449
89 1 3 1 2 4 2 2 4 3 5 4 5 1 4 5 2 2 5 4 4 4 4 2 5 2 2 3 3 4 4 4 2 2 4 3 111 12,321
90 4 3 3 4 4 2 3 3 4 5 2 2 4 3 3 3 4 4 2 2 3 4 4 2 2 3 4 4 2 2 2 1 3 2 5 107 11,449
91 4 5 5 4 4 4 4 3 2 2 3 3 1 2 4 4 3 2 3 4 4 4 4 4 2 5 5 4 3 3 3 2 4 3 5 121 14,641
92 2 5 2 4 5 5 3 5 3 4 4 5 5 5 2 3 5 1 4 5 4 4 5 2 2 4 4 4 2 4 4 1 1 2 5 125 15,625
93 4 5 1 4 5 5 2 5 1 2 4 5 5 5 3 2 2 1 3 4 5 5 2 2 2 5 5 5 1 1 5 1 1 2 5 115 13,225
94 2 5 1 4 5 4 2 5 1 2 5 4 5 5 2 2 3 2 2 3 4 5 1 2 2 5 5 5 2 2 4 1 1 2 5 110 12,100
95 2 5 1 4 4 5 2 5 2 2 5 4 5 5 2 3 4 2 2 4 4 5 2 2 2 5 5 5 2 2 4 1 1 2 5 115 13,225
96 2 5 2 2 4 4 5 2 5 2 2 5 5 5 2 3 4 2 2 4 4 5 2 1 2 5 5 5 2 2 4 1 1 2 5 113 12,769
97 2 5 1 5 4 5 2 5 2 2 5 4 4 4 2 3 4 2 2 4 5 5 2 2 2 5 5 4 2 2 4 1 1 2 5 114 12,996
98 2 5 1 4 4 5 2 5 1 2 5 4 5 5 2 3 4 2 2 4 4 5 2 2 2 5 5 5 2 2 4 1 1 2 5 114 12,996
99 2 4 2 4 4 5 2 5 2 2 5 5 5 4 2 3 4 2 2 4 4 5 2 2 2 4 5 5 2 2 4 1 1 2 5 114 12,996
100 5 5 2 3 3 3 3 3 3 3 5 5 3 4 3 3 3 2 4 4 3 4 2 3 3 3 4 3 2 4 5 1 1 4 4 115 13,225
101 1 5 1 2 5 4 3 4 2 2 5 5 5 5 1 2 1 1 1 4 5 3 2 1 2 4 4 4 1 3 4 2 2 2 4 102 10,404
102 4 3 3 5 5 4 5 5 3 4 5 5 3 5 5 5 4 4 4 4 5 5 4 5 5 4 5 5 5 4 4 5 5 5 4 155 24,025
103 5 5 2 3 5 5 2 5 2 5 5 5 5 5 5 5 5 2 2 4 4 4 4 3 4 4 4 4 2 4 4 2 2 5 3 135 18,225
104 3 5 2 2 5 5 3 4 4 3 5 3 3 4 2 2 3 2 2 4 4 4 2 3 2 3 5 3 2 2 5 2 2 4 4 113 12,769
105 1 5 1 2 1 2 2 5 1 2 1 4 1 1 2 2 2 2 2 2 1 5 2 1 2 5 5 5 1 1 4 1 1 2 5 82 6,724
106 1 5 1 2 1 2 2 5 1 2 1 4 1 1 2 2 1 2 2 2 1 5 2 1 2 5 5 5 1 1 4 1 1 2 5 81 6,561
107 5 5 4 2 1 2 2 5 1 2 1 4 1 1 2 2 2 2 2 2 1 5 2 2 2 5 5 5 1 1 4 1 1 2 5 90 8,100
108 1 5 1 2 1 2 2 5 1 2 1 4 1 1 2 2 2 2 2 2 1 5 2 1 2 5 5 5 1 1 4 1 2 2 5 83 6,889
109 1 5 1 2 1 2 2 5 1 2 1 4 1 1 2 2 2 2 2 2 4 5 2 1 2 5 5 5 1 1 4 1 2 2 5 86 7,396
110 2 4 1 4 5 5 3 5 3 1 5 5 5 5 5 1 1 1 1 2 5 3 1 2 5 5 4 5 2 1 3 1 1 5 5 112 12,544
111 1 5 1 4 4 4 2 5 1 2 4 5 5 5 2 2 3 2 2 4 4 5 5 2 1 5 5 5 2 2 4 1 1 2 5 112 12,544
112 1 5 1 4 5 4 2 5 1 2 5 4 5 5 2 2 2 2 2 4 4 5 2 2 1 5 5 5 2 2 4 2 1 2 5 110 12,100
113 4 5 1 3 5 5 3 5 4 4 5 5 4 5 3 3 3 1 1 5 5 4 4 5 3 4 4 0 0 0 0 0 0 0 0 103 10,609
114 4 5 1 2 4 5 2 5 1 4 5 5 5 3 2 1 1 1 3 4 5 4 1 1 1 5 3 5 1 3 5 1 1 3 5 107 11,449
115 2 5 2 2 5 4 4 5 2 4 5 5 4 5 2 2 4 2 2 2 5 4 1 2 2 4 4 5 1 5 4 1 1 2 5 114 12,996
116 1 4 1 2 4 4 2 4 1 2 4 4 4 4 2 2 4 2 1 4 4 4 2 2 2 4 4 4 2 2 4 2 2 2 4 100 10,000
117 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 2 2 2 2 4 5 4 3 3 4 4 4 4 2 4 4 2 1 3 5 68 4,624
118 1 4 1 1 4 1 4 5 1 3 4 5 1 3 4 3 1 4 3 3 4 3 1 4 5 3 3 4 4 3 5 1 1 4 2 103 10,609
119 2 5 1 4 5 3 1 5 2 3 4 4 5 5 1 2 2 1 2 5 5 4 1 1 2 5 5 4 1 2 4 2 2 3 5 108 11,664
120 2 5 2 4 5 5 2 5 2 5 5 5 5 5 0 0 0 0 0 0 0 0 0 0 0 0 0 5 2 5 5 2 1 2 5 84 7,056
121 1 5 1 4 5 5 2 5 2 3 5 5 2 5 2 1 2 2 2 5 5 4 2 2 2 5 4 5 1 3 5 1 1 2 5 111 12,321
122 1 5 1 4 4 4 1 4 1 1 5 5 5 5 1 2 2 1 2 4 5 4 1 1 1 5 4 5 1 4 4 1 1 1 5 101 10,201
123 4 4 1 4 4 2 1 5 1 2 2 5 1 1 4 2 2 4 3 4 4 4 2 4 1 3 4 4 3 1 3 1 1 2 2 95 9,025
124 1 5 1 4 5 3 1 5 1 1 5 5 5 5 1 1 1 1 1 5 5 2 1 1 1 5 2 4 1 4 4 1 1 2 5 96 9,216
125 4 4 2 3 4 5 2 5 2 2 4 5 3 4 2 2 4 2 2 4 4 4 2 2 2 4 4 4 2 3 4 2 2 2 4 110 12,100
126 5 5 1 4 5 3 2 5 3 2 5 5 4 5 4 2 2 1 2 3 5 4 2 2 1 4 3 5 1 3 4 2 1 2 2 109 11,881
127 3 5 1 2 5 1 1 5 1 1 5 5 4 5 2 1 1 1 1 1 5 5 1 1 1 5 5 5 1 1 5 1 1 1 5 94 8,836
128 1 5 1 4 5 5 1 5 1 1 5 5 5 5 4 1 1 4 1 5 5 5 1 1 1 5 5 5 1 1 5 1 1 5 2 109 11,881
129 1 4 1 3 4 4 4 4 3 4 5 5 1 5 4 3 2 4 1 5 4 5 1 5 1 4 2 4 2 4 5 1 1 2 3 111 12,321
130 2 5 5 2 5 2 2 4 2 2 5 5 4 5 2 1 1 1 1 2 5 4 1 2 1 3 3 4 2 2 5 2 2 2 5 101 10,201
131 2 4 2 4 4 2 3 5 2 2 5 5 5 5 2 2 2 2 1 4 4 4 1 2 1 4 4 5 2 4 4 1 1 2 4 106 11,236
132 4 5 1 4 5 5 4 5 2 4 4 5 1 4 2 1 2 2 4 2 4 5 2 3 1 4 4 5 1 2 5 1 1 1 5 110 12,100
133 5 5 1 2 5 5 5 5 1 1 5 5 1 3 3 1 1 1 1 4 5 4 1 5 1 5 5 5 2 4 4 1 1 2 3 108 11,664
134 5 5 1 2 5 5 2 5 1 1 5 5 1 2 3 1 1 1 1 4 5 5 1 3 1 3 3 5 2 4 4 1 1 2 3 99 9,801
135 1 5 1 4 5 4 1 5 2 2 5 5 5 4 2 4 2 2 1 5 5 4 2 2 1 5 4 4 1 4 4 2 5 2 2 112 12,544
136 1 4 1 4 5 5 1 5 2 1 5 5 4 5 2 4 2 1 1 4 5 4 2 1 1 5 4 5 2 2 4 1 1 2 5 106 11,236
137 1 5 1 5 5 2 5 5 1 5 5 5 5 5 1 5 2 2 1 5 5 5 2 2 1 5 5 5 1 4 5 1 1 4 5 122 14,884
138 5 5 4 4 3 4 3 5 2 3 5 5 5 5 3 2 3 2 3 3 5 4 2 2 1 4 4 5 1 3 4 2 1 2 2 116 13,456
139 3 5 1 2 5 4 2 5 1 1 5 5 5 5 4 2 1 1 1 5 5 4 1 2 1 3 4 5 1 1 5 1 1 1 5 103 10,609
140 1 5 1 1 4 4 2 4 2 1 5 4 4 1 4 2 2 1 1 4 5 4 1 1 1 5 5 5 1 1 5 1 1 5 2 96 9,216
141 4 5 1 3 5 3 1 5 1 3 5 5 5 5 5 1 1 3 1 4 5 3 1 5 1 1 3 5 3 4 4 1 1 2 5 110 12,100
142 3 3 1 4 5 4 1 5 1 1 3 5 3 3 3 4 1 3 1 4 5 3 1 4 1 2 2 2 3 1 5 1 1 2 3 94 8,836
143 1 5 1 3 4 2 2 5 2 2 4 5 3 3 3 4 1 3 1 4 5 3 1 4 1 3 3 2 3 1 5 1 1 2 3 96 9,216
144 2 4 1 4 4 4 1 4 2 2 3 5 2 3 3 2 2 2 1 4 4 3 2 2 1 2 3 2 3 1 5 1 1 2 3 90 8,100
145 2 4 1 3 4 4 1 5 2 2 4 5 4 4 3 2 2 2 2 4 5 3 2 1 1 2 2 2 3 2 4 1 1 2 4 95 9,025
146 3 5 2 4 4 4 2 4 3 3 5 5 4 4 4 2 2 1 2 4 4 4 2 4 2 4 4 4 2 2 4 2 2 2 4 113 12,769
147 2 4 1 4 5 3 2 5 3 3 5 5 4 4 2 1 5 1 1 5 5 3 1 1 2 3 4 4 1 4 3 2 2 3 5 108 11,664
148 2 4 1 4 5 3 2 5 3 3 5 5 4 4 1 2 1 1 1 4 5 4 2 1 1 4 4 4 2 3 4 1 1 3 5 104 10,816
149 3 5 1 3 4 1 1 5 2 2 3 5 5 5 1 2 5 1 1 5 3 3 2 1 5 5 3 5 1 3 3 1 1 2 3 101 10,201
150 2 5 1 4 5 5 1 5 2 2 4 5 5 5 2 2 1 1 1 4 5 4 1 1 1 5 5 1 2 3 5 2 2 2 5 106 11,236
151 4 4 1 4 4 2 1 5 1 2 2 5 1 1 4 2 2 4 3 4 4 4 2 4 1 3 4 4 3 1 3 1 1 2 2 95 9,025
152 4 4 1 4 5 3 5 5 2 3 3 3 3 3 2 2 2 2 2 2 5 5 5 2 2 5 5 5 1 3 4 1 1 2 5 111 12,321
153 4 4 1 4 5 5 2 5 2 4 4 4 4 4 2 2 2 2 2 2 5 5 2 3 2 5 5 5 1 3 4 1 1 2 5 113 12,769
154 5 5 4 4 5 5 5 4 4 3 3 4 4 4 5 5 4 4 4 5 5 5 4 3 4 5 4 5 5 4 4 3 3 4 5 149 22,201
155 2 5 1 4 4 4 2 5 2 2 4 5 5 5 2 2 3 2 2 4 4 5 2 2 4 5 5 5 2 0 4 1 2 2 5 113 12,769
156 1 5 1 2 4 4 2 5 2 2 5 4 5 5 2 3 4 2 2 4 4 5 2 2 2 4 5 5 2 2 4 2 2 2 5 112 12,544
157 1 5 1 3 1 4 4 4 2 3 4 5 4 4 3 2 2 2 2 4 4 4 2 2 2 4 4 4 2 4 4 2 2 2 4 106 11,236
158 1 5 1 3 5 4 3 5 2 3 4 5 4 4 3 2 2 1 2 4 4 4 2 2 2 4 3 4 2 1 3 2 2 2 5 105 11,025
159 2 5 1 4 5 4 3 5 2 2 4 5 5 5 1 2 2 2 2 4 5 5 2 2 2 5 2 3 2 4 2 2 2 0 5 108 11,664
160 3 5 1 3 4 2 1 4 1 2 4 5 3 4 3 2 2 3 1 4 4 3 1 3 3 3 5 3 1 4 5 1 1 2 3 99 9,801
161 5 4 5 3 4 4 2 4 1 2 4 4 5 4 2 2 2 2 2 4 5 4 2 3 2 2 4 4 2 2 4 2 2 2 4 109 11,881
162 3 5 1 4 4 3 3 4 1 1 5 5 1 3 2 2 4 1 3 5 5 4 1 3 1 3 3 5 1 1 4 1 1 1 2 96 9,216
163 5 5 4 5 5 3 2 4 2 1 5 5 5 5 2 1 5 1 5 5 5 5 1 2 4 5 5 4 1 1 5 1 1 1 5 121 14,641
164 2 5 1 3 1 2 2 5 1 2 1 4 1 3 1 2 2 2 2 1 5 2 1 1 2 4 5 5 2 2 2 1 1 2 5 83 6,889
165 2 5 1 2 1 2 2 5 1 2 1 4 1 2 1 2 2 2 1 1 5 2 1 3 3 4 5 5 2 2 4 1 1 2 5 85 7,225
166 2 5 1 2 1 2 2 5 1 2 1 4 1 2 1 2 2 2 1 1 5 2 1 3 3 4 5 5 2 2 4 1 1 2 5 85 7,225
167 2 5 2 5 5 5 2 5 2 2 5 5 5 5 2 2 2 2 2 5 5 5 2 2 2 5 5 5 2 2 5 2 2 2 5 121 14,641
168 2 5 2 5 5 5 2 5 2 2 5 5 5 5 2 2 2 2 2 5 5 5 2 2 2 5 5 5 2 2 5 2 3 2 5 122 14,884
169 1 5 1 2 5 4 1 5 1 1 5 5 5 5 2 2 2 1 3 5 5 5 1 1 1 5 5 5 1 2 5 1 1 1 5 105 11,025
170 1 5 1 3 5 4 1 5 1 2 5 5 3 3 3 1 3 1 1 2 5 4 1 1 4 4 4 5 1 3 5 1 2 4 4 103 10,609
171 5 4 5 5 5 4 5 5 5 4 3 3 4 3 2 3 4 3 4 5 4 5 4 4 5 4 3 4 4 4 4 5 4 5 5 145 21,025
172 2 4 1 4 5 3 2 5 3 3 5 5 4 4 2 1 5 1 1 5 5 3 1 1 2 3 4 4 1 4 3 2 2 3 5 108 11,664
173 1 5 1 4 5 3 1 5 1 1 4 5 2 3 4 1 1 1 5 5 5 3 1 3 1 4 5 5 2 3 5 1 1 1 4 102 10,404
174 5 5 1 3 5 5 1 5 1 5 1 5 5 5 5 5 1 1 1 1 1 5 5 5 1 1 1 5 5 5 5 1 1 1 5 113 12,769
175 3 5 2 4 4 4 2 4 3 3 5 5 5 4 4 2 2 1 2 4 4 4 2 1 2 4 4 4 2 2 4 2 2 3 4 112 12,544
176 2 4 1 4 5 5 4 5 1 2 5 5 5 5 1 2 4 2 1 5 5 4 2 2 1 5 4 4 1 4 4 2 5 2 2 115 13,225
177 1 4 2 2 5 4 2 5 1 4 4 5 5 5 4 3 5 1 2 1 5 4 4 1 1 5 2 5 2 4 5 1 1 1 4 110 12,100
178 1 4 1 4 5 2 5 1 4 5 5 5 5 4 3 1 1 4 4 2 5 4 2 4 1 5 4 4 2 4 5 1 1 1 4 113 12,769
179 1 4 1 4 4 4 4 5 1 2 4 2 4 4 2 2 2 2 2 4 4 4 2 2 2 4 3 4 2 2 3 2 2 2 4 100 10,000
180 4 5 1 5 5 5 1 5 1 2 5 5 5 5 1 1 1 1 1 5 5 5 1 1 1 5 3 5 1 1 5 1 1 1 5 105 11,025
181 2 1 2 4 5 4 2 5 2 2 5 5 5 5 4 5 2 1 1 4 4 4 2 2 2 4 5 5 2 2 5 2 2 2 5 114 12,996
182 2 5 2 4 5 4 1 5 2 2 5 5 5 5 2 2 2 1 1 2 5 4 2 2 1 5 5 4 1 5 5 1 1 1 5 109 11,881
183 3 4 2 4 5 3 3 5 3 3 4 4 2 3 2 2 2 5 4 4 4 4 2 5 2 2 3 3 4 4 4 2 2 4 3 115 13,225
184 1 5 1 2 1 2 2 5 1 2 1 4 1 1 2 2 2 2 2 2 3 4 2 1 2 5 5 5 1 1 3 1 1 2 5 82 6,724






186 1 5 1 2 1 2 2 5 1 2 1 4 1 1 2 2 2 2 2 2 2 5 2 2 2 5 5 5 1 1 4 1 1 2 5 84 7,056
187 2 4 1 4 5 5 2 5 1 2 4 5 5 5 2 2 2 2 2 4 4 5 1 1 1 5 4 5 2 2 4 2 2 2 5 109 11,881
188 2 4 1 4 4 5 1 5 1 2 4 5 3 4 2 2 2 1 1 4 5 4 1 1 1 5 4 4 2 2 4 2 2 4 5 103 10,609
189 1 5 1 2 1 2 2 5 1 2 1 4 1 1 2 2 2 2 2 2 5 5 2 1 2 5 5 5 1 1 4 1 1 2 5 86 7,396
190 1 5 1 3 5 5 2 5 1 2 5 5 5 5 1 2 1 1 2 4 5 4 1 1 1 4 4 5 1 1 4 1 1 2 3 99 9,801
191 4 4 2 4 4 4 2 5 2 2 3 5 5 5 2 4 2 2 2 4 4 4 2 2 2 4 4 4 2 2 4 2 2 2 5 112 12,544
192 2 4 2 4 4 4 2 5 2 2 4 5 5 5 2 4 2 2 2 4 4 4 2 2 2 4 4 4 2 2 4 2 2 2 5 111 12,321
193 2 5 2 5 5 4 3 5 2 2 5 5 5 5 2 2 2 2 3 2 5 5 2 2 3 4 5 5 2 4 4 2 2 2 2 117 13,689
194 1 4 1 3 4 5 2 4 2 4 5 5 5 5 2 1 1 1 2 3 4 2 1 2 2 3 3 4 2 3 4 2 2 2 4 100 10,000
195 2 5 1 4 3 4 2 5 1 2 3 5 3 4 2 2 2 2 2 2 2 3 2 2 2 2 4 4 4 2 1 4 1 2 4 95 9,025
196 5 5 1 3 4 4 4 5 3 3 4 5 4 5 3 3 3 2 3 3 5 4 3 4 1 4 5 5 2 1 4 1 1 3 5 120 14,400
197 4 5 2 4 4 4 2 5 4 3 4 5 1 3 3 3 3 2 2 4 4 3 3 3 3 3 5 3 1 2 4 2 3 2 5 113 12,769
198 1 5 1 4 4 4 2 5 2 4 4 5 5 5 4 2 4 2 2 4 4 4 2 4 4 5 5 5 2 4 4 1 1 2 5 121 14,641
199 3 5 2 4 5 5 2 5 2 2 4 5 5 5 2 2 2 1 3 4 5 4 2 4 2 4 4 5 2 2 4 2 2 4 2 116 13,456
200 2 5 1 4 4 2 2 4 2 4 5 4 5 4 2 2 2 1 2 3 5 4 1 2 2 4 4 4 2 2 4 2 2 2 5 105 11,025
201 2 4 1 3 3 5 3 5 2 4 4 5 5 5 2 2 2 1 3 2 4 5 4 2 3 3 3 3 2 3 3 3 3 3 3 110 12,100
202 2 4 1 4 4 1 3 4 1 2 4 4 4 5 2 3 2 2 2 3 3 3 2 2 4 4 4 3 3 3 3 3 3 3 3 103 10,609
203 1 5 3 2 4 5 2 5 1 2 3 4 1 3 2 2 2 1 3 4 3 2 2 2 3 4 5 2 2 1 4 1 2 2 5 95 9,025
204 1 5 2 2 1 2 1 1 2 2 5 4 4 5 5 2 2 1 1 3 5 5 1 1 2 5 5 5 2 2 5 2 2 1 5 99 9,801
205 1 5 3 2 4 5 2 5 1 2 3 4 1 3 2 2 2 1 2 3 4 3 2 2 2 3 4 5 2 1 4 1 2 2 5 95 9,025
206 1 5 3 2 4 5 2 5 1 2 3 4 1 3 2 2 2 1 2 3 4 3 2 2 2 3 4 5 2 1 4 1 2 2 5 95 9,025
207 2 4 1 2 1 2 2 1 1 2 5 5 4 4 4 1 1 1 1 3 5 4 1 2 1 4 4 4 1 2 4 1 2 2 4 88 7,744
208 1 5 2 2 2 1 1 2 2 2 5 4 4 5 5 2 2 1 1 4 5 1 1 2 1 4 4 4 1 1 4 1 2 2 5 91 8,281
209 1 5 3 2 4 5 2 5 1 2 3 4 1 3 2 2 2 1 2 3 4 3 2 2 2 3 4 5 4 1 4 1 2 2 5 97 9,409
210 1 5 2 2 1 2 1 1 2 2 5 4 4 5 5 2 2 1 1 3 5 5 1 1 2 5 5 5 2 2 5 2 2 1 5 99 9,801
211 2 5 1 2 1 2 2 5 1 2 1 4 1 2 1 2 2 2 2 1 1 5 2 1 2 4 5 5 2 2 4 1 1 2 5 83 6,889
212 2 5 1 3 1 2 2 5 1 2 1 4 1 2 1 2 2 2 2 1 1 5 2 1 2 4 5 5 2 2 5 1 1 2 5 85 7,225
213 1 5 1 2 1 2 2 5 1 2 1 4 1 1 2 2 2 2 2 1 5 2 1 2 1 5 5 5 1 1 4 1 1 2 5 81 6,561
214 2 4 1 2 4 5 2 5 1 5 5 5 1 3 3 2 2 3 1 5 5 4 1 2 1 3 4 5 2 2 3 2 1 2 3 101 10,201
215 2 5 2 4 5 3 2 5 3 3 5 5 5 5 2 2 2 1 2 4 5 4 1 1 1 5 3 4 1 4 5 1 1 1 5 109 11,881
216 3 4 2 4 4 2 2 3 3 5 5 5 5 2 1 1 1 3 4 4 4 1 1 1 5 4 5 1 3 4 2 2 2 5 103 10,609
217 3 2 2 2 2 5 5 5 2 4 2 4 3 5 2 1 5 1 1 1 5 62 3,844
218 4 4 2 4 4 2 4 2 2 3 3 3 3 2 2 2 2 5 5 5 2 4 2 4 3 4 2 2 4 2 2 2 4 100 10,000
219 4 5 1 5 5 5 2 5 2 2 5 5 5 5 2 2 1 1 4 5 4 5 4 3 3 5 4 5 3 4 5 2 2 4 5 129 16,641
220 4 5 1 3 5 2 2 4 2 2 4 5 4 4 2 2 2 2 2 4 4 4 2 2 4 4 4 4 2 4 4 2 2 4 4 111 12,321
221 2 5 1 2 5 5 4 5 2 4 4 5 4 4 2 2 2 2 4 4 4 4 2 2 2 3 3 4 2 2 4 2 2 2 5 111 12,321
222 3 5 1 3 5 5 2 5 4 2 4 5 5 5 2 1 4 1 1 4 5 4 1 1 1 4 5 4 2 4 5 2 2 2 4 113 12,769
223 1 5 1 5 1 3 3 3 3 2 3 3 3 5 2 1 1 2 1 1 3 3 3 2 2 4 2 4 3 3 3 2 2 2 3 90 8,100
224 4 5 2 4 4 4 3 4 3 4 4 4 4 4 3 3 3 3 4 4 4 4 4 2 3 4 3 4 2 2 4 2 2 4 4 121 14,641
225 4 5 1 4 5 4 2 5 2 2 4 4 5 5 3 2 2 2 4 4 4 3 2 2 4 4 4 1 2 4 2 2 4 5 112 12,544
226 4 4 1 5 4 5 3 3 5 3 4 2 4 5 3 2 4 2 2 4 4 4 3 2 2 4 4 5 2 3 2 2 4 4 114 12,996
227 1 5 1 2 1 2 2 5 1 2 1 4 1 1 2 2 2 2 2 2 1 5 2 1 2 5 5 5 1 1 4 1 1 2 5 82 6,724
228 1 5 1 4 5 4 1 5 1 1 5 5 5 5 1 1 1 1 1 5 4 1 2 2 3 2 5 1 1 2 4 1 1 1 5 93 8,649
229 1 5 1 2 4 4 1 4 2 2 5 5 5 5 21 2 1 1 2 4 2 2 2 5 4 4 5 5 2 4 4 1 1 2 5 125 15,625
230 2 5 2 4 5 3 2 4 2 2 4 5 3 4 2 4 4 1 1 2 5 4 2 2 2 5 5 5 2 2 5 1 2 2 5 110 12,100
231 5 5 5 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 2 2 2 5 165 27,225
232 3 5 1 3 5 4 1 5 2 2 5 5 4 4 3 2 3 2 2 3 4 4 2 3 4 3 3 4 3 2 5 1 2 3 2 109 11,881
233 2 4 2 4 4 4 2 4 4 4 4 2 4 4 2 2 2 2 4 4 4 4 4 4 4 4 4 4 2 3 4 2 2 4 4 117 13,689
234 1 5 1 3 5 1 2 5 1 3 5 3 5 4 2 1 2 2 4 4 5 4 2 2 1 5 5 5 2 1 4 1 1 2 5 104 10,816
235 1 5 1 0 3 3 1 5 3 1 4 5 5 5 3 1 1 3 1 1 5 3 5 3 2 5 4 5 1 5 4 1 1 2 4 102 10,404
236 3 3 4 3 4 5 2 4 2 4 4 5 4 4 2 2 3 1 1 4 4 4 2 3 3 4 3 5 2 3 4 2 2 3 4 112 12,544
237 2 5 2 4 5 5 2 5 1 2 4 5 4 4 2 2 2 2 2 2 4 4 2 2 2 4 4 4 2 4 4 2 2 2 5 109 11,881
238 2 5 2 5 5 4 1 5 1 2 5 5 5 5 1 2 2 1 2 5 5 4 2 1 2 5 5 5 2 3 5 2 2 5 5 118 13,924
239 1 5 2 3 4 3 2 4 2 3 4 4 4 4 1 2 0 1 1 4 4 4 1 2 2 4 4 4 2 3 5 1 2 2 4 98 9,604
240 3 5 1 4 5 5 1 5 1 5 5 5 5 4 2 3 1 1 1 5 5 5 1 2 3 5 5 5 1 3 4 1 4 3 5 119 14,161
241 1 4 1 3 4 2 4 4 2 4 4 5 5 5 2 2 3 1 3 2 4 3 2 2 2 4 4 4 2 3 3 1 1 2 4 102 10,404
242 1 5 1 4 5 3 2 5 1 4 5 5 5 5 2 1 5 1 5 5 5 4 1 1 2 5 5 5 1 1 5 1 5 3 5 119 14,161
243 5 5 1 5 4 3 1 5 2 2 5 5 5 5 1 2 3 1 2 4 5 3 1 1 1 5 5 5 1 1 5 1 5 3 1 109 11,881
244 1 4 2 5 5 0 1 5 1 2 5 5 5 5 2 2 2 2 2 4 4 5 2 2 2 5 5 5 2 2 5 2 2 2 5 110 12,100
245 1 5 1 5 5 4 1 5 2 2 5 5 5 3 2 2 2 2 2 5 4 5 2 2 2 5 5 5 2 2 5 2 2 2 5 114 12,996
246 1 5 1 3 5 5 1 5 1 1 5 5 5 5 1 1 2 1 1 4 5 5 1 1 2 5 4 4 2 2 5 2 2 2 5 105 11,025
247 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 2 4 1 1 5 5 2 1 1 1 5 4 5 1 1 4 2 2 2 5 58 3,364
248 1 5 1 1 5 1 3 5 1 1 5 5 3 1 1 1 1 1 4 4 4 5 2 1 1 4 4 5 1 1 5 2 2 2 3 92 8,464
249 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 4 4 4 4 2 1 1 4 4 5 1 2 4 2 2 2 5 53 2,809
250 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 2 2 2 2 4 4 2 2 2 4 4 4 2 2 5 2 2 2 5 57 3,249
251 2 5 1 5 5 2 1 5 1 2 5 4 5 2 2 2 1 2 2 4 1 5 1 2 1 5 5 5 2 4 5 2 2 2 5 105 11,025
252 2 5 1 3 5 1 1 5 1 4 5 5 5 5 1 2 2 1 1 0 5 4 1 1 2 5 5 5 1 2 5 1 1 2 5 100 10,000
253 3 5 2 5 4 3 3 5 3 3 5 3 4 5 3 3 4 2 1 3 4 4 4 1 2 2 5 2 2 2 4 2 3 3 3 112 12,544
254 5 5 3 3 5 1 2 4 1 1 5 4 4 5 2 2 2 2 4 0 4 2 2 4 2 2 5 4 2 4 2 1 2 2 4 102 10,404
255 5 5 4 5 5 5 5 5 4 4 4 5 5 5 5 5 5 5 4 4 3 3 5 5 5 4 4 5 5 5 5 5 5 5 5 163 26,569
256 1 4 1 5 5 3 1 5 1 2 5 4 5 5 1 1 1 1 1 5 4 5 2 1 1 5 1 5 1 1 5 1 1 3 5 98 9,604
257 2 5 1 4 5 4 5 1 2 2 4 5 5 5 4 1 3 1 2 5 5 1 2 4 4 5 5 5 1 4 5 2 2 3 5 119 14,161
258 1 1 5 1 1 1 4 1 1 2 1 1 5 5 1 3 3 2 3 3 2 1 3 2 1 1 1 0 0 0 0 0 0 0 0 56 3,136
259 1 4 2 4 5 4 1 1 1 1 5 5 5 4 1 1 1 1 1 2 1 4 2 1 2 4 4 4 2 1 4 2 2 2 4 89 7,921
260 1 5 1 5 5 5 1 5 1 1 5 5 5 5 1 1 2 1 5 5 5 5 1 1 1 5 5 5 1 5 5 1 1 1 5 112 12,544
261 1 5 1 4 5 4 1 5 2 2 5 5 5 5 2 2 2 1 1 2 5 4 2 2 2 5 4 4 2 4 5 1 5 4 5 114 12,996
262 1 5 2 4 5 4 1 5 1 2 3 5 4 4 2 2 2 1 1 4 5 4 2 2 1 4 5 5 2 4 5 1 1 2 5 106 11,236
263 5 5 1 5 5 4 1 5 5 4 5 5 5 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 60 3,600
264 1 5 1 5 5 1 1 5 1 1 5 5 5 5 1 1 5 1 1 1 5 5 1 1 1 5 5 5 1 1 5 1 1 1 5 99 9,801
265 5 5 1 2 5 4 2 5 2 2 2 5 5 5 2 1 1 2 1 2 5 5 2 4 1 4 4 4 2 4 5 1 1 2 4 107 11,449
266 2 5 1 0 5 1 1 5 1 2 5 5 5 5 2 1 1 1 2 5 5 5 1 1 1 5 5 5 2 2 5 1 1 1 5 100 10,000
267 2 5 2 3 4 3 1 5 2 2 3 3 5 5 1 3 3 1 1 4 5 3 1 1 2 4 5 0 0 0 0 0 0 0 0 79 6,241
268 2 5 1 4 5 2 1 5 1 2 4 5 4 5 2 2 1 1 1 2 5 3 2 2 1 5 4 5 2 1 4 2 2 1 5 99 9,801
269 1 4 2 4 5 4 1 1 2 1 2 5 5 4 1 2 2 1 2 2 1 4 2 1 2 3 4 4 3 2 4 3 2 2 5 93 8,649
270 2 4 2 4 4 4 2 4 4 4 4 4 4 4 2 3 2 4 4 4 2 4 2 2 4 4 4 4 2 4 4 2 2 4 4 117 13,689
271 2 4 2 4 4 4 2 4 2 2 5 5 5 5 1 2 2 1 2 2 5 4 4 2 2 4 4 5 2 4 4 2 2 2 5 111 12,321
272 2 4 2 4 4 4 3 4 4 4 4 4 0 0 2 2 2 2 4 4 4 4 4 4 4 4 4 4 3 4 4 3 3 4 4 116 13,456
273 2 4 2 4 2 4 2 4 4 4 4 2 4 4 2 2 2 4 2 4 4 4 4 2 4 4 4 4 2 4 4 2 2 4 4 114 12,996
274 2 5 3 4 5 5 2 5 2 2 5 3 2 5 2 2 4 2 3 5 4 4 4 4 4 4 4 4 4 4 2 4 2 4 4 124 15,376
275 2 5 2 2 4 2 2 5 1 2 5 5 5 5 2 1 2 1 1 3 4 4 2 2 1 5 4 5 2 3 4 1 2 2 4 102 10,404
276 2 5 2 5 5 2 2 5 1 1 5 5 5 5 3 1 1 1 1 5 5 4 1 3 1 5 5 5 2 2 5 1 1 2 5 109 11,881
277 2 4 2 4 4 4 2 4 2 4 4 2 4 4 2 2 2 3 2 4 4 4 4 2 4 4 4 4 2 3 2 2 2 4 4 110 12,100
278 4 5 2 2 4 2 1 5 1 3 3 5 5 5 4 2 4 2 2 3 4 3 3 2 1 5 5 4 2 3 4 2 4 2 4 112 12,544
279 2 4 2 4 4 4 2 4 2 4 4 2 4 4 2 2 2 4 2 4 4 4 4 4 4 4 4 4 2 4 4 2 2 4 4 116 13,456






281 2 4 2 4 4 4 2 4 4 4 4 2 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 2 4 2 4 2 2 4 4 72 5,184
282 2 4 2 4 4 4 2 4 4 4 4 2 4 4 2 2 4 4 4 4 4 4 4 4 4 4 4 2 2 4 4 2 2 4 4 120 14,400
283 3 4 3 4 4 4 3 4 4 4 4 4 4 4 3 3 4 3 4 4 4 4 4 3 4 4 4 3 4 3 4 4 4 4 4 131 17,161
284 2 4 2 4 4 4 4 4 4 4 4 2 4 4 4 2 4 4 4 4 4 4 4 4 4 4 4 2 4 4 4 2 2 4 4 126 15,876
285 2 4 2 4 4 4 4 4 4 4 4 2 4 4 4 2 4 4 4 4 4 4 4 4 4 4 4 4 4 3 4 2 2 4 4 127 16,129
286 2 4 2 4 4 4 4 4 4 4 4 2 4 4 4 2 4 4 4 4 4 4 4 4 4 4 4 4 2 0 4 2 2 4 4 122 14,884
287 2 4 2 4 4 4 4 4 4 4 4 2 4 4 4 2 4 4 4 4 4 4 4 4 4 4 4 4 2 3 4 2 2 4 4 125 15,625
288 2 4 2 4 4 4 4 4 4 4 4 2 4 4 4 2 4 4 4 4 4 4 4 4 4 4 4 4 2 3 4 2 2 4 4 125 15,625
289 3 4 3 4 4 4 3 4 4 4 4 4 4 4 3 3 4 3 4 4 4 4 4 4 4 4 4 3 4 4 4 4 4 4 4 133 17,689
290 4 4 2 4 4 4 2 4 2 2 4 2 4 4 2 2 4 4 4 4 4 4 4 2 4 4 4 4 2 4 4 2 2 4 4 118 13,924
291 4 4 2 4 4 4 2 4 4 2 4 4 2 4 2 2 4 4 4 4 4 4 4 2 4 4 4 4 2 4 4 2 2 4 4 120 14,400
292 2 4 2 4 4 4 2 4 2 4 4 2 4 4 2 2 2 4 2 4 4 4 4 4 4 4 4 4 2 4 2 2 2 4 4 114 12,996
293 2 4 2 4 4 4 2 4 4 4 2 2 4 4 2 2 2 4 2 4 4 4 4 4 4 4 4 4 2 4 2 2 2 4 4 114 12,996
294 3 4 3 4 4 4 3 4 4 4 3 4 4 4 3 3 4 3 4 4 4 4 3 4 4 4 3 4 3 4 4 4 4 4 3 129 16,641
295 3 4 3 4 4 4 4 4 4 4 4 4 4 4 3 3 4 3 4 4 4 4 4 4 4 4 4 4 3 4 4 4 4 4 4 134 17,956
296 3 4 3 4 4 4 3 4 4 3 4 4 4 4 3 3 4 3 4 4 4 4 3 4 4 4 3 4 3 4 4 3 4 4 4 129 16,641
297 4 4 3 4 4 4 4 3 4 4 4 4 4 4 4 3 4 4 4 3 4 4 4 4 4 4 4 4 4 3 4 3 4 4 3 133 17,689
298 1 5 2 4 5 5 1 5 1 1 5 5 5 5 2 2 2 0 5 5 5 5 2 1 1 5 5 5 2 2 0 2 2 4 4 111 12,321
299 3 4 3 4 4 4 3 4 4 4 4 4 4 4 3 3 4 3 3 4 4 4 4 3 3 4 4 4 3 4 4 3 3 4 3 127 16,129
300 4 4 4 4 4 4 4 3 4 4 4 4 4 4 4 4 3 4 4 4 4 3 4 4 4 4 4 4 4 4 4 4 4 4 4 137 18,769
301 4 4 2 4 4 4 3 4 0 5 4 4 4 4 4 3 4 4 3 4 4 4 4 4 3 4 4 4 4 3 4 3 4 4 4 129 16,641
302 4 5 1 4 5 2 2 5 2 2 4 5 4 4 2 2 2 1 2 2 5 4 2 5 3 4 4 4 3 4 3 3 3 3 5 115 13,225
303 4 5 4 4 5 4 2 4 2 2 4 5 4 5 2 2 4 1 4 4 4 5 1 1 1 4 4 2 2 1 5 5 2 0 4 112 12,544
304 5 5 5 5 4 5 1 5 5 5 5 5 2 5 0 0 0 0 0 0 0 0 0 0 0 0 0 5 4 5 5 5 2 0 5 93 8,649
305 3 5 2 1 0 3 1 5 1 3 4 5 5 5 3 3 2 3 3 3 4 0 3 3 3 4 4 4 3 3 4 3 3 3 4 108 11,664
306 1 5 1 0 4 3 2 4 2 3 2 5 5 5 4 1 2 1 1 3 5 5 1 4 1 4 5 4 2 4 4 1 2 4 4 104 10,816
307 5 4 2 4 5 5 2 5 2 4 5 5 4 4 5 4 2 4 1 4 3 5 5 4 4 4 4 4 3 5 3 2 0 4 5 131 17,161
308 4 5 1 4 5 3 1 5 2 1 4 5 5 5 0 0 0 0 0 0 0 0 0 0 0 0 0 5 1 2 5 1 1 2 4 71 5,041
309 5 4 3 4 4 4 3 5 2 2 4 4 5 4 3 2 5 2 1 4 4 3 3 2 3 4 4 4 3 4 4 3 3 3 4 121 14,641
310 5 4 3 4 4 4 3 5 2 2 4 4 5 4 3 2 5 2 1 4 4 3 3 2 3 4 4 4 3 4 4 3 3 3 4 121 14,641
311 5 4 3 4 4 4 3 5 5 4 4 5 5 4 5 4 3 4 0 0 0 0 0 0 0 0 0 4 3 5 5 3 3 3 4 105 11,025
312 2 5 1 3 5 5 2 5 1 2 4 5 3 5 2 1 2 1 1 5 5 5 1 2 1 5 5 5 1 2 5 1 1 1 4 104 10,816
313 4 5 2 0 4 4 2 5 2 2 4 4 4 5 2 1 1 1 1 2 5 4 2 2 1 4 4 5 2 4 4 1 1 2 4 100 10,000
314 2 4 1 3 4 2 1 5 1 2 4 5 5 5 2 5 1 1 2 4 3 2 1 2 2 4 3 4 1 3 5 1 2 2 5 99 9,801
315 5 5 1 5 5 5 1 5 5 1 5 5 5 5 1 1 1 1 4 1 5 5 1 1 1 5 5 5 1 1 5 1 1 1 5 110 12,100
316 5 5 1 5 5 5 5 5 1 1 5 5 5 5 1 1 1 1 1 5 5 5 1 1 1 5 5 5 1 5 5 1 1 1 5 115 13,225
317 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 175 30,625
318 4 4 1 5 5 5 1 5 1 1 5 5 5 5 1 1 1 1 1 5 5 4 3 1 1 5 4 5 1 4 5 1 1 1 5 108 11,664
319 5 5 1 2 5 1 1 5 1 4 4 4 5 5 2 2 5 1 2 5 4 2 1 2 4 5 5 5 2 4 2 1 2 4 4 112 12,544
320 5 5 2 0 5 5 2 5 5 2 5 5 5 5 2 2 2 2 0 5 5 5 5 2 2 5 5 5 2 2 5 2 5 2 5 126 15,876
321 5 3 1 4 5 4 1 5 1 2 5 5 5 5 2 4 2 1 4 5 5 4 2 2 2 5 5 4 2 1 5 1 1 2 5 115 13,225
322 2 5 2 2 5 4 4 5 2 2 5 2 5 5 4 1 2 2 1 2 3 5 3 2 2 4 5 4 2 2 5 1 2 4 5 111 12,321
323 5 5 3 1 5 4 1 4 1 4 5 5 4 4 3 1 2 2 1 5 3 4 3 4 2 4 5 5 1 1 4 2 2 2 4 111 12,321
324 1 1 2 2 1 4 3 4 2 4 4 5 4 4 5 5 5 2 4 4 1 5 2 4 4 4 5 4 2 1 4 2 1 2 5 112 12,544
325 5 4 4 2 5 5 2 4 2 3 4 5 5 5 2 2 3 2 2 5 4 4 1 2 2 4 5 5 2 1 4 2 2 1 5 115 13,225
326 4 5 3 1 5 5 1 5 2 4 4 5 4 3 1 1 2 1 1 3 4 4 1 1 2 4 4 4 1 1 2 2 2 2 5 99 9,801
327 2 2 2 2 0 5 2 5 4 4 5 4 3 3 4 4 3 1 5 5 1 5 2 5 5 5 4 3 1 2 1 1 1 1 5 107 11,449
328 4 3 4 0 3 4 4 4 5 5 4 4 4 5 4 5 5 5 4 4 4 5 4 4 4 5 5 5 2 2 5 4 5 5 4 143 20,449
329 5 5 1 4 5 4 1 4 4 5 5 5 5 5 5 1 4 1 1 5 5 1 4 5 4 5 5 5 4 1 5 4 1 4 1 129 16,641
330 5 5 1 4 5 5 1 5 2 1 1 5 1 1 2 2 1 1 2 1 2 1 1 1 5 5 1 5 1 5 5 2 2 2 1 90 8,100
331 1 5 2 2 1 1 2 1 5 5 1 1 5 5 5 1 5 2 5 1 1 1 5 5 1 1 1 1 1 2 2 3 3 3 1 87 7,569
332 1 5 1 4 1 4 2 5 1 2 5 5 5 4 2 2 1 1 2 2 5 4 2 2 2 5 4 4 2 3 5 2 2 2 5 104 10,816
333 3 4 1 4 4 4 2 4 2 0 4 4 5 5 1 2 2 2 1 4 4 0 4 2 2 4 4 4 1 2 4 1 1 2 4 97 9,409
334 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 5 5 5 1 1 1 5 0 5 1 5 5 1 1 1 3 50 2,500
335 5 4 4 3 1 5 4 2 1 4 3 4 4 3 3 4 1 4 4 4 2 3 5 5 4 5 5 4 1 1 3 4 2 1 5 117 13,689
336 4 4 4 3 2 5 5 2 2 4 4 4 3 3 4 4 1 4 5 5 1 4 3 5 5 5 5 5 1 1 4 4 2 2 5 124 15,376
337 4 5 4 2 5 4 1 4 2 3 4 5 4 4 2 1 2 2 1 4 3 3 2 2 2 4 5 4 2 1 3 2 1 2 4 103 10,609
338 5 5 3 1 5 5 1 5 1 2 3 5 4 4 2 2 2 2 1 4 3 3 2 1 1 3 4 5 1 2 4 1 1 1 5 99 9,801
339 5 5 3 1 4 4 2 4 2 4 4 5 4 5 2 1 2 2 1 4 3 3 2 1 1 5 5 5 1 1 4 2 2 2 5 106 11,236
340 4 5 1 4 4 5 1 5 1 4 5 5 5 5 2 3 3 1 4 4 5 5 2 4 2 4 4 5 2 1 4 3 4 4 4 124 15,376
341 4 5 1 5 5 5 4 5 1 3 5 5 5 5 4 2 5 1 4 2 4 4 5 4 5 4 4 5 3 4 5 2 4 3 4 136 18,496
342 2 5 5 2 4 3 1 5 4 2 3 4 2 2 4 4 3 4 1 2 5 4 1 5 1 2 5 5 4 4 3 1 1 2 4 109 11,881
343 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 1 1 1 1 2 5 4 1 1 1 4 3 4 1 3 4 1 1 1 4 47 2,209
344 4 5 2 5 5 1 1 5 2 2 5 5 5 5 2 1 1 0 5 5 5 5 1 1 1 5 0 5 2 5 5 2 2 5 5 115 13,225
345 2 4 1 4 5 4 2 5 2 2 5 0 4 5 1 1 4 1 3 5 5 1 1 1 1 4 5 5 1 5 4 2 1 4 4 104 10,816
346 4 4 2 5 5 2 4 2 3 4 4 5 4 4 2 2 2 1 4 4 4 1 4 1 1 5 4 4 2 5 4 2 2 5 4 115 13,225
347 4 5 2 4 3 5 1 4 1 4 5 4 3 5 2 1 1 5 2 4 4 3 2 5 2 5 4 5 2 2 4 2 1 1 4 111 12,321
348 5 5 1 3 5 5 1 5 1 3 4 5 3 4 1 2 2 3 2 5 4 3 2 3 2 5 4 3 1 2 4 1 2 1 3 105 11,025
349 5 5 1 5 4 2 4 2 3 5 5 4 5 5 2 2 1 2 4 5 5 1 4 2 1 5 3 5 1 4 5 2 2 4 5 120 14,400
350 4 5 2 4 4 5 2 5 1 4 4 4 3 5 2 2 1 4 2 4 5 3 1 4 1 4 3 4 2 1 5 2 2 2 4 110 12,100
351 4 5 2 5 5 5 1 5 2 3 5 4 5 4 2 2 1 2 4 4 5 1 5 1 1 4 5 5 2 5 4 2 2 5 4 121 14,641
352 4 5 2 3 4 5 2 4 2 4 5 4 3 5 2 1 1 3 1 5 5 3 1 4 2 4 5 4 2 2 5 1 1 2 4 110 12,100
353 4 5 2 4 5 4 1 5 2 3 4 5 4 5 2 1 2 2 4 5 1 5 5 1 2 5 4 5 2 4 5 2 2 5 4 121 14,641
354 5 4 4 3 1 5 4 2 1 4 3 4 4 3 3 4 1 4 4 3 2 4 4 3 4 5 4 4 1 2 4 4 2 2 5 116 13,456
355 5 5 2 5 5 5 2 5 5 4 5 5 5 5 4 5 4 4 2 5 5 2 2 4 3 4 4 4 2 2 4 5 2 2 4 136 18,496
356 5 4 1 4 4 4 1 5 1 3 4 5 4 4 1 1 1 1 4 4 5 2 4 2 2 5 4 4 1 4 5 1 1 4 5 110 12,100
357 2 5 1 2 5 5 3 5 2 2 4 5 2 1 2 2 1 2 1 2 2 2 2 4 2 4 5 5 2 4 4 2 2 4 5 103 10,609
358 2 5 1 3 4 4 2 4 2 2 3 4 3 4 2 1 3 2 2 2 4 2 2 2 1 4 4 4 2 2 4 2 2 2 4 96 9,216
359 3 4 1 4 5 3 1 4 2 1 4 5 4 4 4 4 2 2 2 4 4 2 2 4 4 4 4 4 3 2 4 2 2 0 4 108 11,664
360 5 5 2 4 5 5 2 5 2 2 5 5 5 5 4 1 2 2 2 5 5 5 2 2 2 5 5 5 2 2 3 2 2 5 5 125 15,625
361 5 5 1 4 5 4 1 5 1 1 5 5 5 5 1 1 5 1 1 5 5 1 1 1 1 5 5 4 2 3 5 2 2 2 5 110 12,100
362 5 5 1 5 5 4 1 5 1 1 5 5 5 5 1 1 5 1 1 5 5 1 1 1 1 5 5 4 2 3 5 2 2 2 5 111 12,321
363 1 4 2 4 4 3 1 4 2 1 4 4 5 5 3 2 1 2 2 5 4 4 1 2 1 4 4 5 2 4 2 1 1 2 4 100 10,000
364 1 5 1 4 5 3 2 5 1 2 5 4 4 5 2 1 2 1 2 5 5 4 1 2 2 5 5 4 1 3 4 1 1 1 4 103 10,609
365 1 3 1 4 5 4 2 4 1 1 4 5 5 5 2 1 2 1 1 1 5 5 4 2 1 4 4 4 2 4 5 1 1 3 5 103 10,609
366 1 5 2 4 5 4 2 5 2 2 5 4 4 5 2 1 2 1 2 5 5 4 1 2 2 5 5 4 1 3 4 1 1 1 4 106 11,236
367 5 5 1 5 5 5 1 5 1 1 5 5 5 5 5 5 1 1 1 5 1 5 5 1 5 5 5 5 5 1 5 5 5 1 5 131 17,161
368 3 5 1 4 5 5 1 5 5 1 5 5 4 5 1 3 3 1 3 3 5 4 2 2 1 5 4 4 3 3 4 1 2 4 4 116 13,456
369 1 5 1 4 5 4 1 5 2 1 4 2 4 5 2 1 4 2 1 2 4 4 1 2 1 3 4 4 1 3 1 1 1 1 3 90 8,100
370 1 5 1 4 5 4 1 5 1 3 5 4 5 5 1 1 1 1 2 2 5 4 1 1 2 4 4 4 2 3 3 2 2 2 5 101 10,201
371 1 3 1 3 4 5 2 3 2 2 4 5 3 3 2 1 1 1 1 3 4 4 1 1 1 4 3 3 2 2 5 1 1 3 5 90 8,100
372 3 5 1 2 5 4 3 5 1 3 2 5 3 2 2 1 1 2 2 5 4 4 1 2 2 4 3 4 1 3 4 2 1 1 5 98 9,604
373 1 5 4 2 4 4 3 5 5 5 4 2 5 2 2 1 2 1 2 4 4 4 1 2 2 0 3 2 3 4 4 4 2 2 5 105 11,025
374 1 5 2 3 5 5 2 5 5 4 5 5 5 4 2 1 1 2 4 5 4 4 1 2 2 4 5 4 3 3 4 1 2 1 5 116 13,456





Table M.4: Respondents of Kaltim Prima Coal 
 
continued 
376 4 4 2 2 4 5 2 5 2 3 5 5 5 5 2 2 2 2 2 5 5 4 5 3 3 4 4 4 2 3 4 2 3 3 4 121 14,641
377 4 4 2 2 5 1 5 5 2 3 5 5 5 5 2 2 2 2 2 5 5 4 5 3 3 4 4 4 2 3 4 2 3 3 4 121 14,641
378 1 5 1 5 5 1 1 5 1 1 5 5 5 5 1 1 5 1 1 5 5 5 1 1 1 5 5 5 1 5 5 1 1 1 5 107 11,449
379 2 5 1 5 5 4 1 5 2 2 5 5 5 5 1 2 4 1 1 5 5 4 1 2 1 5 5 5 1 4 5 2 2 1 5 114 12,996
380 1 4 1 2 4 4 3 4 3 3 4 4 5 5 2 2 2 2 1 3 5 3 2 1 2 5 4 4 2 2 4 2 2 4 5 106 11,236
381 2 4 3 2 4 4 2 3 2 2 3 2 3 3 2 1 1 2 2 4 3 3 1 2 2 4 4 2 1 2 2 4 5 4 3 93 8,649
382 1 5 5 3 3 5 1 5 2 2 5 5 3 3 3 1 1 1 2 2 5 3 1 2 1 5 5 5 1 3 5 1 5 2 4 106 11,236
383 3 5 1 3 5 4 2 5 2 2 4 4 5 5 1 4 3 1 1 5 5 4 1 2 2 5 5 5 2 2 4 2 2 2 5 113 12,769
384 2 5 2 4 4 4 4 5 4 3 4 5 5 5 2 1 2 1 2 4 5 4 2 2 4 5 4 5 2 4 4 1 1 4 5 120 14,400
385 2 5 2 4 4 4 2 4 2 4 4 5 5 5 2 2 2 1 1 4 4 4 2 2 2 4 3 4 2 4 4 2 2 2 4 109 11,881
386 3 4 3 3 3 3 4 2 3 4 4 5 4 4 3 2 3 2 4 5 5 4 4 4 5 4 4 2 2 2 3 1 1 1 4 114 12,996
387 3 2 2 4 5 5 3 3 3 2 1 2 3 2 3 3 4 2 4 1 1 3 3 3 3 3 1 1 2 2 1 1 1 4 86 7,396
388 5 4 3 3 1 1 4 4 4 4 3 1 3 4 3 2 2 1 1 3 4 4 3 3 4 3 3 2 2 1 4 1 1 1 2 94 8,836
389 2 2 1 1 2 3 4 2 2 1 1 2 3 4 2 2 2 2 2 2 3 3 2 5 5 4 4 2 2 3 2 1 1 1 4 84 7,056
390 2 2 3 1 2 2 5 5 3 1 1 1 4 4 2 1 1 1 3 3 5 4 4 3 3 4 2 2 3 2 1 1 1 4 86 7,396
391 2 3 3 3 4 1 1 1 1 1 2 4 2 2 1 4 4 3 3 1 3 5 4 3 2 2 2 2 2 1 1 1 4 78 6,084
392 1 1 1 1 2 1 3 4 5 1 1 2 3 2 1 1 1 3 4 3 3 2 3 3 3 1 2 2 4 1 1 1 4 71 5,041
393 1 1 1 1 2 3 4 5 3 3 3 3 3 4 5 4 4 4 1 2 2 4 2 3 2 3 4 1 1 1 1 3 1 2 4 91 8,281
394 2 2 2 1 1 5 4 4 5 4 1 1 3 3 2 3 3 3 1 1 5 4 4 3 1 5 4 2 1 1 2 2 1 1 4 91 8,281
395 2 2 3 4 2 1 1 2 4 2 4 4 3 1 1 1 2 3 4 4 2 3 4 4 3 2 4 2 1 3 4 1 1 1 4 89 7,921
396 2 3 3 4 5 4 1 1 1 1 2 4 3 4 2 2 3 5 3 3 3 3 2 1 1 4 5 3 3 4 3 1 1 1 4 95 9,025
397 2 2 3 3 1 4 2 2 2 2 2 1 4 4 4 2 1 2 4 4 2 3 3 3 3 3 3 2 2 1 1 1 1 1 4 84 7,056
398 2 2 1 1 2 5 2 1 5 3 3 4 3 2 5 5 2 2 2 1 2 3 5 4 5 1 4 5 2 2 4 1 1 1 4 97 9,409
399 3 3 3 2 2 5 2 1 2 2 3 5 5 2 2 2 3 3 1 5 1 1 3 3 2 4 3 4 2 2 2 1 1 1 4 90 8,100
400 5 5 4 4 2 4 2 1 2 3 4 4 2 2 1 1 1 4 3 3 3 4 1 1 1 1 1 1 1 4 75 5,625
r count 0.44 0.31 0.36 0.46 0.45 0.44 0.41 0.29 0.39 0.47 0.52 0.28 0.43 0.45 0.29 0.42 0.45 0.37 0.40 0.37 0.21 0.28 0.45 0.38 0.43 0.27 0.29 0.21 0.44 0.33 0.21 0.47 0.48 0.49 0.15 42,610 4,636,942
r table
result v v v v v v v v v v v v v v v v v v v v v v v v v v v v v v v v v v v ∑(y i)    ∑(y i
2
)    
∑(x i)    983 1760 680 1333 1609 1461 861 1740 818 995 1585 1698 1553 1637 991 825 931 756 862 1415 1628 1499 867 931 851 1630 1600 1681 776 1052 1614 674 702 926 1686
∑(x i
2
)    3239 8128 1582 5053 7127 6035 2391 8070 2222 3033 6937 7778 6775 7295 3339 2153 2805 1916 2438 5671 7174 6151 2479 2755 2389 7086 6826 7459 1848 3416 6912 1462 1632 2668 7524
s ev
2
2.06 0.96 1.07 1.53 1.64 1.75 1.35 1.26 1.38 1.40 1.65 1.43 1.87 1.49 2.22 1.13 1.60 1.22 1.45 1.67 1.37 1.34 1.50 1.47 1.45 1.11 1.07 0.99 0.86 1.63 1.00 0.82 1.00 1.31 1.05
∑( s ev
2







1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
No. of respondent (y i)  (y i
2
)
1 4 4 2 3 4 5 4 5 3 4 4 4 5 5 4 1 3 3 1 4 4 4 1 3 3 3 3 4 2 5 5 1 1 1 3 115 13,225      
2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 105 11,025      
3 1 4 1 4 4 4 1 4 2 2 4 5 5 5 2 2 3 1 2 5 4 4 4 2 2 4 4 4 1 2 5 1 1 2 4 105 11,025      
4 5 5 1 5 5 3 2 5 1 1 5 5 3 5 2 1 1 1 1 5 5 5 1 1 4 5 3 5 2 2 5 1 1 1 4 107 11,449      
5 3 3 1 4 4 4 4 4 3 5 5 5 3 4 4 1 3 3 1 5 5 5 1 2 1 2 3 5 4 1 2 1 1 1 4 107 11,449      
6 4 4 2 3 5 4 2 5 3 4 5 5 5 5 3 2 2 1 5 5 5 5 1 2 2 4 4 5 3 4 4 1 1 2 5 122 14,884      
7 2 4 2 3 3 3 3 4 3 4 4 4 5 5 3 2 3 2 2 4 4 4 2 3 3 3 3 4 2 4 4 2 2 2 3 110 12,100      
8 4 4 2 3 4 5 4 5 3 4 4 4 5 5 4 1 3 3 1 4 4 4 1 3 3 3 3 4 2 5 5 1 1 2 3 116 13,456      
9 2 5 1 5 5 5 2 5 1 2 5 5 5 5 1 5 2 1 2 5 5 5 2 4 2 5 5 5 1 2 5 1 1 2 1 115 13,225      
10 1 4 1 4 4 2 1 4 1 1 4 4 5 5 1 1 1 1 1 4 5 5 1 1 1 5 3 5 1 2 5 2 2 2 4 94 8,836        
11 1 5 1 2 5 2 1 5 1 2 4 5 5 5 4 1 1 1 1 5 5 4 1 2 4 4 5 4 1 4 4 2 2 2 4 105 11,025      
12 1 5 1 4 4 2 1 5 1 2 4 5 5 5 2 2 1 2 1 4 5 4 1 2 4 4 5 4 2 4 4 2 2 2 4 106 11,236      
13 1 5 1 3 5 2 1 5 1 2 5 5 5 5 2 1 1 1 1 5 5 4 1 3 2 4 5 4 1 4 4 1 1 2 5 103 10,609      
14 1 5 1 2 5 2 2 5 2 2 4 5 5 5 2 2 1 2 1 5 5 4 1 2 4 4 5 4 1 4 4 2 2 2 4 107 11,449      
15 1 5 2 2 5 2 1 5 1 2 4 5 5 5 2 2 1 1 1 5 5 4 1 2 4 4 5 4 1 4 4 1 1 1 4 102 10,404      
16 2 5 1 4 4 2 1 5 2 2 4 5 3 5 2 2 1 1 2 4 5 4 2 2 2 4 4 4 1 2 2 1 2 2 5 99 9,801        
17 1 5 2 4 5 3 2 5 2 1 4 5 2 5 2 1 1 1 2 5 5 4 2 2 2 4 4 5 2 2 4 1 1 2 5 103 10,609      
18 1 5 1 1 5 5 1 5 1 4 5 5 2 3 3 1 1 1 2 1 5 5 1 3 1 4 2 5 2 3 5 1 1 3 5 99 9,801        
19 1 5 1 3 4 4 2 5 1 2 4 5 5 5 2 1 2 1 1 5 5 5 1 1 1 4 5 5 3 5 5 1 1 3 5 109 11,881      
20 1 5 1 3 4 4 2 5 1 2 4 4 5 5 2 2 2 1 3 3 5 4 1 2 2 5 5 5 2 2 4 2 2 2 4 106 11,236      
21 2 4 1 3 4 4 2 5 2 2 3 5 5 4 4 2 2 1 2 2 4 3 2 2 2 3 3 4 2 3 5 2 2 2 5 103 10,609      
22 5 4 3 2 2 4 3 2 3 3 5 5 5 5 2 2 2 2 2 3 3 3 2 3 2 3 3 4 2 3 4 1 1 4 4 106 11,236      
23 3 4 2 3 4 1 2 5 4 1 4 5 4 5 1 2 2 1 2 4 4 3 1 2 2 5 4 4 3 3 3 2 3 4 4 106 11,236      
24 1 5 1 4 5 1 1 5 1 1 4 5 4 5 4 1 1 1 1 4 4 4 1 1 4 5 5 5 1 1 4 1 1 4 5 101 10,201      
25 2 4 2 3 4 2 1 5 2 2 4 4 5 4 2 2 2 2 2 4 4 4 2 2 2 4 4 4 2 4 4 2 2 3 4 105 11,025      
26 1 5 1 4 5 1 1 5 1 1 5 5 5 5 1 1 1 1 1 4 5 4 1 2 1 4 5 5 1 2 4 1 1 4 4 98 9,604        
27 2 5 1 4 5 4 1 5 2 4 5 5 5 4 4 2 1 1 1 4 4 4 1 1 4 5 5 5 1 2 4 1 1 4 5 112 12,544      
28 2 4 2 3 4 2 1 4 2 2 4 5 5 4 2 2 4 2 2 4 4 4 2 2 2 4 4 4 2 4 4 2 2 3 4 107 11,449      
29 2 4 2 3 4 1 1 4 2 2 4 5 5 4 2 2 4 2 2 4 4 4 2 2 2 4 4 4 2 4 4 2 2 3 4 106 11,236      
30 5 5 1 4 5 4 2 4 4 2 4 5 4 5 4 2 2 1 2 4 4 4 2 2 4 5 4 5 2 2 4 2 2 4 5 120 14,400      
31 1 4 1 4 3 4 3 5 2 2 4 4 3 3 2 2 4 1 4 2 4 4 1 2 4 4 3 4 2 4 4 2 2 2 2 102 10,404      
32 1 5 1 5 4 5 2 5 1 1 5 5 5 5 1 1 4 1 1 2 5 5 1 1 1 5 5 5 1 3 5 1 1 2 5 106 11,236      
33 1 5 1 5 5 5 2 5 1 2 5 5 4 5 1 1 3 1 1 2 5 3 1 1 1 5 4 4 1 4 4 1 1 2 5 102 10,404      
34 1 4 1 4 5 5 1 5 1 1 5 5 5 5 1 1 3 1 4 1 5 5 1 1 1 5 3 5 1 1 5 1 1 1 5 100 10,000      
35 1 5 1 5 5 5 1 5 1 1 5 5 5 5 1 5 4 1 5 1 5 5 1 1 1 5 4 5 1 1 5 1 1 1 5 109 11,881      
36 1 5 1 4 5 4 1 5 5 1 5 5 5 5 2 5 2 2 1 5 5 4 4 4 2 4 5 4 2 2 5 2 2 2 2 118 13,924      
37 1 5 1 4 5 5 1 4 1 2 4 5 4 5 1 2 2 1 1 4 5 5 1 2 2 5 4 5 1 3 5 1 1 2 5 105 11,025      
38 1 5 2 4 5 2 2 5 1 2 4 3 4 4 2 2 2 2 1 4 4 4 2 2 2 4 4 5 2 4 4 1 1 3 1 100 10,000      
39 2 3 1 3 5 4 1 5 2 3 3 3 1 5 2 1 3 1 1 3 5 3 2 2 2 5 5 4 2 1 4 1 1 2 1 92 8,464        
40 1 5 1 4 5 5 1 5 1 1 5 5 5 5 1 1 2 1 1 5 5 5 1 1 1 5 5 5 1 1 5 1 1 1 5 103 10,609      
41 1 5 1 4 5 4 3 5 2 2 4 5 5 5 1 1 1 1 1 5 5 4 1 1 1 5 5 5 2 3 5 1 1 1 5 106 11,236      
42 1 5 1 4 5 2 1 5 5 2 4 5 4 5 2 1 1 1 2 5 5 5 2 2 1 5 5 4 1 3 4 5 1 2 5 111 12,321      
43 1 5 1 4 5 4 1 5 1 2 4 5 4 5 1 1 1 1 2 5 5 4 2 1 2 5 4 4 1 3 5 1 1 3 5 104 10,816      
44 5 5 1 4 5 5 3 5 2 2 5 5 4 5 2 2 2 2 2 4 4 5 2 2 3 3 2 4 1 1 4 2 2 2 4 111 12,321      
45 2 5 2 4 5 4 2 5 2 2 4 5 5 5 3 2 2 1 2 4 4 4 1 2 2 4 4 4 2 1 4 2 2 2 5 109 11,881      
46 3 5 1 4 5 5 1 5 1 1 5 5 3 3 5 5 1 1 1 5 5 5 2 2 2 5 5 5 1 1 5 1 1 1 5 111 12,321      
47 2 5 2 4 4 5 3 5 2 2 5 5 4 5 2 2 2 2 2 4 4 5 2 2 4 4 2 4 1 1 4 2 2 2 4 110 12,100      
48 1 5 1 4 5 5 1 5 1 1 5 5 5 5 2 1 1 1 1 5 5 5 1 5 1 5 5 5 1 1 5 1 1 1 5 107 11,449      
49 2 5 1 3 5 4 1 5 1 2 5 5 5 5 1 1 1 1 1 5 5 2 1 2 2 5 4 4 1 2 3 2 2 2 5 101 10,201      
50 2 5 2 4 5 5 1 5 1 1 5 5 5 5 4 1 1 1 2 3 4 3 2 2 2 5 5 4 2 3 5 2 3 2 4 111 12,321      
Seven basic elements of OHS








51 2 5 1 4 5 4 2 5 1 2 5 5 4 5 2 1 1 1 1 5 5 5 1 2 2 5 4 5 2 4 5 1 1 2 5 110 12,100      
52 2 4 4 3 5 4 2 4 2 2 5 5 5 5 2 4 4 5 2 2 5 4 2 2 2 5 2 4 2 2 4 1 1 2 4 113 12,769      
53 2 4 1 5 4 4 2 4 2 2 5 5 5 5 2 4 4 5 2 2 5 4 2 2 2 5 2 4 2 2 4 1 1 2 4 111 12,321      
54 1 5 1 4 3 4 2 5 2 5 5 5 4 3 2 2 2 2 2 3 4 4 1 3 4 4 4 4 2 2 4 1 1 4 4 108 11,664      
55 2 5 2 4 4 4 2 5 3 4 5 5 5 5 4 3 3 2 4 4 4 4 1 4 3 5 5 5 4 4 4 2 2 2 4 128 16,384      
56 3 4 1 3 2 4 4 4 1 4 4 5 3 2 3 3 3 2 1 3 5 4 2 3 1 3 2 5 3 3 5 3 2 3 3 106 11,236      
57 4 5 5 3 5 3 3 5 1 2 4 5 4 5 4 2 2 2 1 4 5 4 5 4 5 4 5 5 3 4 5 3 3 5 5 134 17,956      
58 2 5 1 4 5 5 4 5 2 2 4 4 4 3 2 2 1 2 1 2 5 3 2 2 2 4 3 4 2 4 5 1 1 3 4 105 11,025      
59 2 5 1 5 5 4 1 5 1 2 5 5 4 4 2 2 2 1 2 3 4 4 1 1 2 5 4 4 2 3 4 1 1 2 5 104 10,816      
60 1 5 1 5 4 4 3 4 2 1 5 5 3 5 2 1 2 1 3 2 5 4 1 2 2 5 5 4 1 4 5 1 1 2 5 106 11,236      
61 2 5 2 4 5 2 2 5 1 2 5 5 5 5 2 2 2 1 2 4 5 4 1 2 1 2 2 4 2 1 5 2 2 2 4 102 10,404      
62 2 4 1 3 4 5 1 5 1 2 5 5 5 4 2 1 5 1 4 4 1 3 1 2 5 5 3 5 1 4 4 1 1 2 1 103 10,609      
63 2 5 1 2 4 2 1 4 1 2 4 4 4 4 2 2 1 1 2 4 3 4 2 2 2 4 4 4 2 4 4 2 2 2 2 95 9,025        
64 2 5 1 5 5 4 1 5 2 2 5 5 5 5 2 4 3 1 2 5 5 4 2 2 2 5 4 5 2 3 4 2 1 2 5 117 13,689      
65 1 4 2 4 4 3 2 4 2 2 4 4 4 4 2 2 2 2 2 4 4 4 2 2 4 4 4 4 2 2 3 2 2 3 4 104 10,816      
66 1 5 2 4 5 4 2 4 2 4 5 5 5 5 2 2 2 2 2 4 4 4 2 2 2 4 4 4 2 2 4 2 4 2 5 114 12,996      
67 1 4 1 1 4 5 4 5 1 3 5 5 1 1 1 1 2 3 1 1 5 4 1 3 1 2 5 5 4 5 4 1 1 1 2 94 8,836        
68 5 4 1 4 5 2 2 5 2 5 4 3 4 3 2 2 1 1 2 5 4 2 3 2 3 4 3 3 2 2 3 93 8,649        
69 4 4 2 2 4 2 1 3 1 5 5 5 5 2 1 2 1 1 4 5 3 1 1 1 4 4 3 1 4 4 2 2 2 5 96 9,216        
70 1 5 1 4 5 5 1 5 1 2 2 5 5 5 1 1 1 2 2 4 4 4 2 3 4 2 4 5 2 1 4 1 1 4 5 104 10,816      
71 2 5 2 4 4 4 2 4 1 2 5 5 4 4 2 1 2 1 3 5 5 4 1 2 2 4 5 5 2 4 5 2 2 2 4 111 12,321      
72 4 4 4 3 5 4 4 4 2 4 4 5 4 4 4 3 2 1 1 5 5 4 4 3 3 4 4 4 4 3 1 1 2 3 116 13,456      
73 2 5 1 4 5 2 4 4 1 4 5 5 4 4 1 1 5 1 4 4 4 2 1 2 4 5 5 2 5 5 1 2 2 4 110 12,100      
74 1 4 1 2 4 3 1 5 1 1 5 5 4 5 1 1 1 1 1 1 5 5 1 1 1 5 2 5 1 1 5 1 1 1 5 88 7,744        
75 2 5 1 4 5 1 2 5 2 1 5 4 5 4 2 1 2 1 1 5 5 4 1 1 2 5 4 5 4 4 5 2 4 5 5 114 12,996      
76 2 4 2 4 4 5 1 1 1 5 5 5 5 4 1 1 1 1 2 5 4 2 4 1 5 5 4 1 2 4 2 2 2 4 101 10,201      
77 1 5 1 5 5 5 1 5 2 1 5 5 5 5 4 1 1 1 1 2 5 4 2 4 1 5 5 5 1 4 4 2 1 4 4 112 12,544      
78 2 4 4 4 4 2 1 4 1 1 4 5 3 4 2 2 2 2 2 1 4 4 4 2 1 4 4 4 2 1 5 1 1 2 3 96 9,216        
79 4 5 2 4 5 5 2 5 2 2 5 5 5 5 2 2 3 1 1 4 5 5 1 4 2 1 4 4 3 4 4 2 2 2 5 117 13,689      
80 5 5 4 5 5 5 5 5 4 4 5 4 5 4 2 2 2 2 2 4 4 4 4 2 2 4 4 4 2 2 4 1 1 2 119 14,161      
81 5 5 1 4 5 5 1 5 1 2 5 4 5 5 2 2 2 1 2 5 5 4 2 3 2 3 4 4 3 1 4 2 2 1 3 110 12,100      
82 1 1 1 1 1 1 1 1 2 3 2 1 1 1 1 1 1 1 1 1 1 1 5 4 5 5 5 5 5 5 5 5 5 5 5 90 8,100        
83 5 5 2 5 5 5 1 5 1 4 5 5 1 2 2 2 2 1 1 2 4 4 3 2 2 4 3 4 2 1 4 2 2 2 5 105 11,025      
84 1 5 1 3 5 5 1 1 1 3 4 5 4 5 2 2 2 2 2 2 3 4 1 2 2 5 5 4 2 5 4 2 2 2 5 104 10,816      
85 1 1 1 3 5 5 1 1 1 3 5 5 4 5 2 2 2 2 2 5 5 5 1 2 2 5 5 4 2 5 4 2 2 2 5 107 11,449      
86 2 4 2 4 4 4 2 4 2 2 4 4 4 3 4 2 2 2 2 4 5 4 1 2 1 4 4 4 2 4 5 1 1 4 4 107 11,449      
87 5 5 1 2 4 5 5 5 5 4 5 5 4 4 4 5 5 2 5 5 3 2 3 1 5 5 5 2 5 5 1 1 1 5 129 16,641      
88 2 5 1 3 4 4 2 5 1 2 5 5 5 5 3 2 3 1 1 3 4 3 3 3 4 4 4 4 2 3 5 1 1 2 5 110 12,100      
89 4 4 1 4 4 4 2 5 1 3 5 4 4 4 2 4 2 1 4 2 4 4 1 2 1 5 4 5 1 4 4 1 1 4 4 109 11,881      
90 2 4 1 4 4 4 2 2 2 4 4 4 3 4 2 2 2 2 4 5 4 1 2 1 4 4 4 2 4 5 1 1 4 4 102 10,404      
91 1 4 1 2 4 3 2 4 2 3 4 5 5 5 2 2 2 2 2 4 4 4 1 2 2 4 3 4 2 4 4 2 2 2 4 103 10,609      
92 2 5 1 2 5 3 2 5 1 2 5 5 3 5 1 1 1 1 1 1 5 5 1 1 1 5 4 5 1 3 5 1 1 1 5 96 9,216        
93 2 4 1 4 5 4 1 4 2 2 5 5 4 4 2 2 5 1 2 4 5 4 2 2 2 4 4 5 2 4 4 1 2 2 5 111 12,321      
94 5 5 1 4 5 4 1 5 1 1 5 5 5 5 2 2 4 1 4 4 5 5 1 2 1 4 5 5 1 4 5 2 2 2 4 117 13,689      
95 2 4 1 3 5 3 1 4 4 2 5 5 5 5 2 2 2 1 1 4 4 5 2 2 1 4 4 5 1 3 4 1 1 2 4 104 10,816      
96 2 5 1 4 5 5 1 5 2 2 4 5 5 5 2 2 2 1 3 4 5 5 1 2 2 5 4 5 2 4 4 2 2 2 4 114 12,996      
97 1 5 5 4 5 1 5 5 1 1 5 5 5 5 4 2 1 1 1 5 5 4 1 1 1 5 5 5 1 5 5 1 1 1 5 113 12,769      
98 5 5 1 4 5 4 1 5 1 1 5 5 5 5 2 2 2 2 2 4 4 4 4 1 1 4 5 4 2 2 4 2 2 2 4 111 12,321      
99 1 5 1 3 4 4 2 4 1 3 4 5 5 5 2 3 2 2 2 4 4 4 1 2 2 4 4 4 2 2 4 2 2 2 4 105 11,025      
100 2 5 2 4 5 5 2 5 2 1 5 5 4 4 4 1 2 1 1 4 5 4 2 2 1 5 2 5 1 2 5 1 1 4 5 109 11,881      
101 1 5 1 2 4 2 4 5 2 2 5 5 3 3 3 1 1 3 1 3 4 4 1 3 2 4 4 5 4 3 4 3 3 3 4 107 11,449      
102 2 4 2 4 4 2 2 4 2 2 4 4 4 3 2 2 4 2 1 2 4 4 2 2 2 4 4 4 2 3 4 2 2 2 4 101 10,201      
103 2 5 2 5 5 2 2 4 1 4 5 5 5 5 3 2 2 2 2 4 4 4 2 2 2 4 4 4 2 2 4 2 2 2 4 111 12,321      
104 5 5 1 5 5 1 5 5 1 1 5 5 5 5 5 1 5 1 1 4 5 4 1 1 1 4 5 4 1 1 4 1 1 2 4 110 12,100      
105 1 4 1 3 4 4 2 4 1 2 5 5 3 3 2 2 2 1 1 2 5 3 2 2 1 4 4 4 2 2 4 1 1 2 4 93 8,649        
106 2 4 2 2 4 2 2 5 2 2 5 5 5 4 4 2 2 2 1 5 5 4 2 4 5 5 5 5 1 5 5 1 1 5 5 120 14,400      
107 1 4 1 3 4 4 2 4 1 2 5 5 3 5 1 2 2 1 4 4 5 4 1 2 1 5 4 5 2 1 4 2 2 2 4 102 10,404      
108 2 5 1 5 5 2 1 5 1 2 5 5 4 5 1 2 2 1 4 4 5 4 1 2 1 5 4 5 2 1 2 1 1 2 4 102 10,404      
109 2 4 3 3 4 3 3 4 3 2 4 5 5 5 2 3 5 1 1 4 4 4 1 3 1 4 5 4 3 2 5 3 3 2 4 114 12,996      
110 2 4 2 5 4 2 1 5 1 2 5 4 4 5 1 2 2 1 4 4 5 4 2 4 4 5 4 4 2 5 5 1 1 5 4 115 13,225      
111 2 4 2 2 4 2 2 4 2 2 5 5 5 4 4 2 1 2 2 5 5 4 2 2 1 5 5 4 2 2 4 1 1 1 4 104 10,816      
112 5 5 1 4 5 1 1 5 1 1 5 4 4 5 2 1 1 1 1 4 5 4 1 2 1 4 1 4 1 1 4 1 1 1 5 93 8,649        
113 1 3 1 3 3 3 4 4 2 4 5 3 4 4 3 1 1 1 2 4 4 4 1 3 1 4 3 4 2 2 4 2 2 2 4 98 9,604        
114 2 4 1 4 4 5 2 5 1 2 5 5 4 4 2 1 1 2 1 2 5 4 1 2 1 4 4 4 2 2 4 1 1 2 4 98 9,604        
115 2 4 1 4 4 5 4 5 1 2 5 4 4 5 1 2 2 2 4 5 4 2 2 4 4 4 2 4 4 1 2 2 4 105 11,025      
116 2 1 2 2 1 5 1 5 2 1 5 5 5 5 2 2 2 1 1 2 4 4 3 2 1 4 5 5 2 3 5 2 2 2 4 100 10,000      
117 1 4 2 4 5 4 2 4 4 4 4 5 4 4 3 2 4 2 2 3 4 4 4 2 4 4 4 4 2 2 4 2 2 2 4 115 13,225      
118 1 5 1 3 5 5 1 5 2 2 5 5 4 5 4 2 1 1 1 4 5 4 1 3 2 4 4 5 2 3 4 2 2 4 5 112 12,544      
119 1 5 1 5 5 5 1 5 1 1 5 5 5 5 1 1 1 1 5 5 5 5 1 1 1 5 5 5 1 5 5 1 1 1 5 111 12,321      
120 2 5 1 2 5 2 2 5 2 2 5 5 5 4 2 2 2 1 4 2 5 5 2 2 2 4 4 4 2 2 5 1 1 1 4 104 10,816      
121 3 5 1 3 5 3 1 5 1 5 5 5 5 3 5 1 1 3 3 2 2 2 4 4 4 2 1 4 2 2 1 4 97 9,409        
122 2 5 1 3 5 5 4 5 4 4 5 5 5 5 2 5 2 2 2 5 5 5 4 4 2 4 4 5 3 4 4 2 2 2 5 131 17,161      
123 4 5 2 4 5 4 1 5 1 2 5 5 5 5 4 1 1 1 1 4 5 5 1 1 1 5 5 4 1 3 4 1 1 2 5 109 11,881      
124 2 5 1 4 4 3 1 4 3 3 4 4 4 3 3 4 3 4 4 4 4 3 3 3 4 5 4 3 3 4 3 3 3 5 117 13,689      
125 1 1 1 1 5 1 1 5 1 1 5 5 5 5 5 1 1 5 5 5 1 5 1 5 4 5 1 5 5 1 1 2 5 101 10,201      
126 2 5 1 4 4 3 1 4 2 2 4 5 3 3 1 1 1 1 1 5 5 5 2 1 1 5 5 5 2 4 5 1 1 2 5 102 10,404      
127 1 5 1 5 5 5 1 5 1 1 5 5 5 5 1 1 1 1 1 5 5 1 1 4 1 5 5 5 3 2 3 1 1 1 5 103 10,609      
128 1 4 1 2 4 3 2 5 1 2 4 5 2 3 4 1 1 3 1 4 5 4 1 3 1 4 4 5 1 5 5 1 1 2 4 99 9,801        
129 1 5 1 2 5 2 1 5 1 2 5 4 5 5 2 2 2 1 1 1 5 4 1 4 4 4 4 3 2 3 4 1 1 3 4 100 10,000      
130 2 4 1 4 5 4 4 5 2 2 5 5 4 4 4 2 4 2 2 4 5 4 2 2 2 4 4 5 2 4 4 1 2 5 115 13,225      
131 1 5 2 4 5 4 3 4 2 3 4 5 3 5 3 3 3 3 2 3 4 4 3 2 2 4 4 4 3 4 4 1 2 2 4 114 12,996      
132 1 5 1 3 5 4 1 5 1 1 5 5 3 4 2 2 4 1 2 3 4 5 1 2 3 4 4 5 1 4 5 1 1 2 4 104 10,816      
133 1 5 2 4 4 4 4 4 2 2 5 5 4 4 2 2 2 2 2 2 4 4 2 2 2 4 4 4 2 2 4 2 2 2 4 106 11,236      
134 1 4 2 4 4 4 2 4 1 2 5 4 5 4 4 1 3 1 2 2 5 4 2 2 2 5 4 5 2 3 4 2 2 1 2 104 10,816      
135 2 5 2 4 5 5 2 4 2 3 4 4 5 5 1 2 4 1 3 3 4 4 2 2 2 4 4 4 2 2 4 2 2 2 5 111 12,321      
136 1 5 1 4 1 1 1 5 2 1 1 5 5 5 1 1 3 1 3 5 5 3 1 1 1 5 2 5 1 4 5 1 1 2 5 94 8,836        
137 1 5 1 1 5 5 5 5 1 4 5 5 2 2 5 1 3 4 5 5 5 5 1 1 1 4 5 4 3 5 5 2 1 2 3 117 13,689      
138 1 5 1 5 5 5 1 5 1 1 5 5 5 5 1 1 1 1 1 5 5 5 1 1 1 5 5 5 1 4 5 1 1 1 5 106 11,236      
139 1 5 2 3 5 2 2 4 1 3 4 5 3 4 4 1 3 1 2 4 5 5 2 2 4 4 5 4 2 4 4 2 2 4 5 113 12,769      
140 5 4 1 2 4 3 2 4 1 2 5 4 4 5 4 4 2 1 4 4 4 1 2 1 4 4 5 2 5 2 1 1 2 5 104 10,816      
141 2 4 2 2 5 4 2 4 2 3 4 4 5 5 2 2 2 1 2 2 4 4 2 2 2 4 2 4 2 2 4 2 2 2 4 101 10,201      
142 1 5 2 3 4 4 1 4 2 2 4 3 4 4 2 1 2 1 2 4 4 4 1 3 2 4 3 5 2 2 4 2 2 2 4 99 9,801        
143 1 5 1 3 5 5 1 5 1 2 5 5 4 5 4 3 3 3 5 3 5 5 1 5 1 3 5 5 1 5 5 1 1 5 4 121 14,641      
144 1 5 2 2 4 5 5 5 4 1 5 5 1 5 5 1 2 4 1 1 5 5 1 2 1 5 2 4 3 5 5 2 2 3 5 114 12,996      
145 4 5 4 3 5 3 3 5 4 4 3 4 5 5 3 3 3 4 3 2 3 5 2 4 2 4 2 4 2 4 3 2 2 4 4 122 14,884      
146 4 2 1 2 4 3 4 4 2 4 3 3 2 4 4 3 4 3 3 4 3 4 4 3 4 2 4 3 4 3 4 3 4 3 4 115 13,225      
147 4 5 3 4 5 4 3 5 4 5 5 4 5 4 4 5 4 5 4 5 4 5 4 4 4 4 5 4 5 3 4 5 3 3 4 148 21,904      
148 2 4 2 3 4 2 2 4 1 2 4 4 4 3 2 4 2 2 2 2 4 3 2 2 2 3 2 3 2 2 4 2 2 4 5 97 9,409        
149 1 5 1 4 5 5 1 5 1 1 5 4 5 5 2 1 2 1 3 4 5 5 1 1 5 5 5 5 1 5 4 1 1 1 5 111 12,321      






151 1 5 1 1 5 5 1 5 5 5 1 4 1 5 1 3 3 5 1 3 5 5 1 1 4 5 3 4 3 4 5 1 1 4 5 112 12,544      
152 1 5 2 4 5 2 1 5 2 2 5 5 5 5 2 2 1 1 1 4 5 4 1 2 1 5 5 4 1 2 5 1 1 1 5 103 10,609      
153 2 4 1 2 5 5 2 4 4 4 4 5 3 5 3 2 1 1 2 4 4 4 1 2 1 4 4 5 2 1 4 2 1 3 3 104 10,816      
154 5 5 1 4 5 1 1 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 161 25,921      
155 2 5 1 4 5 4 2 5 2 2 4 4 2 5 2 2 2 2 1 4 4 4 2 2 1 5 5 5 1 4 4 1 1 4 5 108 11,664      
156 2 5 1 5 5 5 1 5 2 5 5 5 5 5 2 2 2 1 1 5 4 4 4 3 2 3 5 3 2 4 4 1 1 2 4 115 13,225      
157 5 5 1 3 2 1 4 5 4 3 4 3 3 3 3 3 3 3 4 3 3 3 3 2 2 2 2 3 2 2 2 2 3 3 2 101 10,201      
158 2 4 2 4 4 4 4 4 2 3 4 5 4 4 2 2 2 2 2 3 4 4 2 2 2 4 3 4 2 4 4 2 2 2 4 108 11,664      
159 2 5 2 4 5 4 2 5 1 3 4 5 4 4 2 2 3 2 1 4 5 4 2 2 2 4 5 5 2 3 4 2 2 3 4 113 12,769      
160 5 1 4 5 1 5 2 3 3 5 5 2 3 5 5 5 4 5 3 5 5 5 5 3 2 5 5 5 5 2 3 5 5 5 5 141 19,881      
161 1 4 2 4 4 4 2 5 2 2 4 4 4 4 2 2 2 2 2 4 4 3 1 2 2 4 4 4 2 4 4 2 1 2 4 103 10,609      
162 3 5 2 2 5 2 1 5 1 3 5 4 3 5 2 1 4 1 1 4 5 2 1 1 2 5 5 3 2 2 4 1 1 2 5 100 10,000      
163 2 5 1 4 5 4 2 5 2 4 5 5 4 5 1 2 2 2 2 2 5 5 2 2 2 5 5 5 2 5 5 1 1 2 5 116 13,456      
164 2 5 1 4 5 2 4 5 5 2 5 5 4 5 2 2 2 1 2 5 5 4 1 2 1 5 4 4 2 4 5 1 1 2 5 114 12,996      
165 1 4 1 4 4 3 1 4 1 2 4 5 4 4 2 1 3 1 1 3 5 4 1 1 1 4 4 4 1 1 5 1 1 2 4 92 8,464        
166 2 5 2 3 5 2 2 5 2 4 5 5 5 5 2 2 4 2 2 4 5 5 4 2 4 5 5 5 2 4 5 2 2 4 4 126 15,876      
167 2 5 1 4 5 4 2 5 2 3 5 5 5 5 2 1 4 1 1 2 5 4 2 1 1 5 5 5 2 4 4 1 1 1 5 110 12,100      
168 1 4 1 3 4 4 2 5 1 2 4 5 5 5 2 1 5 1 1 4 5 4 1 2 2 4 4 5 2 4 4 1 1 4 5 108 11,664      
169 1 4 1 3 5 3 2 5 1 2 5 5 5 5 2 2 2 1 1 4 5 5 2 2 2 5 3 5 2 3 4 1 2 2 5 107 11,449      
170 2 4 1 4 5 5 1 5 1 2 5 5 4 5 2 2 3 1 1 3 5 3 4 4 4 3 3 5 2 2 5 1 2 3 5 112 12,544      
171 1 4 2 2 3 3 2 4 2 1 4 5 1 4 4 1 1 2 1 4 5 4 1 4 1 4 3 5 2 3 4 1 1 1 3 93 8,649        
172 1 5 1 4 5 4 1 5 1 1 5 4 4 5 1 4 3 1 2 2 5 4 1 1 1 1 2 5 1 2 4 1 1 1 5 94 8,836        
173 4 5 2 5 5 4 1 5 1 3 5 5 5 5 4 3 4 1 2 4 5 3 3 2 2 5 4 5 1 2 4 3 1 2 4 119 14,161      
174 4 5 1 4 5 5 1 5 4 3 5 5 5 5 4 2 2 1 1 4 5 5 1 3 1 5 5 5 2 2 5 2 2 2 5 121 14,641      
175 2 4 2 3 4 2 2 4 2 2 4 3 4 4 4 3 4 4 2 2 4 4 1 3 2 4 3 4 4 2 4 2 2 2 4 106 11,236      
176 1 5 1 3 5 5 3 5 1 3 5 3 3 5 1 1 1 1 1 3 5 5 1 1 1 3 5 5 1 1 5 1 1 1 3 95 9,025        
177 1 5 1 2 5 4 3 3 2 3 5 5 5 5 1 3 5 3 1 4 5 4 1 4 3 5 4 5 1 4 5 2 1 3 5 118 13,924      
178 2 5 1 5 5 4 2 5 2 2 5 5 5 5 2 2 2 2 2 5 5 5 2 2 2 5 4 5 2 2 5 2 2 2 4 117 13,689      
179 4 4 2 4 4 4 2 4 2 2 4 4 4 4 2 2 4 2 1 4 4 4 1 1 2 4 4 4 2 2 4 2 2 2 4 105 11,025      
180 4 4 2 3 4 2 3 2 2 3 4 4 4 4 1 5 1 3 5 4 1 5 1 1 5 4 4 4 2 5 5 2 2 2 4 111 12,321      
181 1 5 1 3 5 4 1 5 1 1 5 4 4 4 3 1 2 1 1 5 4 4 3 2 1 5 5 4 2 5 5 2 2 2 4 107 11,449      
182 2 5 2 4 4 3 5 1 2 1 5 5 3 4 5 1 1 1 4 4 5 4 2 2 2 5 3 5 1 2 5 1 1 4 3 107 11,449      
183 2 5 2 3 5 4 3 5 5 1 5 5 1 5 4 1 1 1 3 5 5 5 1 2 1 5 3 5 1 2 5 1 1 4 3 110 12,100      
184 4 4 2 4 4 5 2 4 2 2 4 5 5 5 2 2 2 2 2 4 4 4 4 2 2 4 4 4 2 4 4 2 2 2 4 114 12,996      
185 5 5 1 5 5 5 1 5 5 5 5 5 5 5 1 5 5 1 1 1 5 5 1 1 1 5 5 5 1 1 5 1 1 1 5 119 14,161      
186 1 5 1 3 5 5 2 5 1 1 5 5 5 4 4 3 4 2 2 2 5 5 1 1 1 5 5 5 1 4 5 1 1 1 5 111 12,321      
187 2 4 1 4 5 3 1 5 5 5 5 5 4 5 2 5 5 1 5 5 5 5 1 1 5 5 5 5 1 4 5 1 1 1 5 127 16,129      
188 5 5 1 4 5 5 1 5 1 5 5 5 3 4 4 2 2 1 2 5 5 5 1 4 1 5 5 5 1 1 5 1 1 2 5 117 13,689      
189 1 5 1 4 4 4 1 4 1 2 4 5 2 2 3 1 2 1 2 2 4 2 1 2 2 4 4 5 2 2 4 1 1 2 5 92 8,464        
190 2 4 2 3 4 3 2 4 2 2 4 4 4 4 2 2 2 2 2 3 5 5 2 2 2 4 4 4 2 4 4 2 2 2 4 105 11,025      
191 1 5 1 5 5 1 1 5 1 1 5 5 5 5 1 1 1 1 5 5 5 5 5 1 1 5 5 5 1 5 5 1 5 5 5 119 14,161      
192 1 5 1 1 5 5 4 4 4 3 3 5 1 4 4 2 4 2 2 2 5 4 2 4 2 3 4 5 2 3 3 2 2 2 3 108 11,664      
193 2 1 2 1 2 1 2 1 1 2 1 2 2 2 1 1 1 1 1 1 1 1 2 1 2 2 1 1 2 2 1 1 1 1 1 48 2,304        
194 2 4 1 3 3 5 3 5 4 3 4 5 5 5 4 2 2 3 2 5 5 5 1 4 1 3 5 5 3 3 5 1 1 1 5 118 13,924      
195 2 4 2 4 4 4 2 4 2 2 3 5 5 5 2 2 4 4 3 2 4 4 2 4 4 4 4 3 3 3 3 3 3 3 3 115 13,225      
196 2 5 2 4 5 3 1 5 2 4 5 4 5 5 4 2 2 2 2 5 4 5 4 5 4 3 2 4 4 4 4 4 3 4 4 127 16,129      
197 1 5 1 5 5 5 1 5 1 1 5 5 5 5 1 1 5 1 1 1 5 1 1 1 1 5 5 5 1 5 4 1 1 3 5 104 10,816      
198 2 4 2 4 4 4 2 4 2 2 5 5 4 5 2 2 2 1 1 4 5 4 1 2 2 4 4 4 2 4 4 1 2 4 4 108 11,664      
199 1 5 1 4 4 1 2 5 1 2 5 5 5 5 4 1 3 2 1 4 5 5 1 4 1 3 5 5 1 4 5 2 2 2 5 111 12,321      
200 1 5 1 5 5 5 1 5 1 2 5 5 1 4 1 1 4 1 1 1 5 5 1 2 1 5 2 5 1 5 5 1 1 1 5 100 10,000      
201 1 4 2 3 5 3 2 5 4 1 5 5 5 5 4 5 4 1 1 5 5 5 3 3 2 5 5 5 2 5 5 1 1 3 5 125 15,625      
202 1 4 2 3 4 5 1 5 1 2 5 5 5 5 2 2 5 1 1 3 5 4 1 1 2 5 4 5 2 4 5 1 1 2 5 109 11,881      
203 4 4 1 2 4 4 1 5 2 2 5 5 5 5 2 2 4 1 1 4 5 5 1 1 2 4 4 5 2 4 4 2 2 2 5 111 12,321      
204 2 5 1 3 5 4 2 5 1 3 5 5 3 5 4 1 2 1 5 5 5 3 1 1 3 4 4 4 1 2 5 1 1 2 4 108 11,664      
205 2 4 2 3 4 2 1 4 1 2 4 5 3 4 2 1 1 1 1 4 4 3 1 2 4 4 4 4 1 2 5 1 2 2 2 92 8,464        
206 2 5 1 4 4 5 2 5 4 5 4 5 3 5 3 4 4 3 1 1 5 4 2 5 2 3 2 4 4 3 3 5 1 2 3 118 13,924      
207 1 5 1 3 4 2 1 5 1 2 4 5 5 5 2 1 5 1 1 1 5 4 1 2 1 5 4 4 1 2 5 2 2 2 5 100 10,000      
208 5 4 3 2 1 4 2 4 4 5 4 3 4 1 5 4 1 3 2 4 2 1 4 5 1 3 2 5 4 5 2 1 3 2 3 108 11,664      
209 1 4 1 2 4 3 2 5 2 3 3 5 2 4 4 1 5 2 3 4 5 4 1 3 1 3 4 4 2 3 4 1 1 3 3 102 10,404      
210 2 4 1 4 5 2 1 5 2 2 5 5 5 5 3 2 3 1 4 4 4 3 2 3 2 4 5 5 2 2 3 2 2 2 4 110 12,100      
211 1 4 2 2 4 2 2 4 1 3 5 5 4 4 2 2 3 1 2 2 5 3 1 3 1 4 4 3 2 2 5 2 2 2 4 98 9,604        
212 4 5 1 2 4 4 2 5 2 3 4 4 4 4 2 1 1 1 1 2 4 4 1 2 2 4 4 4 2 3 5 2 2 2 4 101 10,201      
213 4 3 2 3 4 5 4 3 4 3 2 3 4 4 5 4 3 2 1 2 3 4 5 4 3 2 1 5 4 3 2 2 3 4 5 115 13,225      
214 1 5 1 3 1 4 1 1 1 2 5 5 4 4 4 2 4 2 2 2 1 1 3 2 1 5 5 5 2 4 5 1 1 1 4 95 9,025        
215 5 4 3 1 2 3 4 5 5 4 3 2 1 2 3 4 5 4 3 2 1 2 5 4 4 4 3 3 3 4 4 5 3 4 2 116 13,456      
216 1 5 1 4 5 4 2 5 2 2 5 5 5 5 4 1 5 1 2 5 4 5 1 2 2 5 4 5 2 4 5 2 1 4 5 120 14,400      
217 4 5 4 5 5 4 1 4 3 4 5 4 5 5 3 4 4 1 1 2 5 3 1 4 2 4 5 5 1 2 2 2 1 2 4 116 13,456      
218 4 5 2 4 4 2 2 4 2 4 5 5 4 5 2 4 2 1 3 5 4 3 1 2 2 3 4 3 2 1 5 1 1 1 4 106 11,236      
219 1 5 1 1 5 1 2 5 1 2 3 5 5 4 4 1 1 1 1 5 3 4 1 4 3 3 2 5 3 3 5 2 1 5 3 101 10,201      
220 1 5 1 2 5 3 1 5 1 1 5 3 5 5 2 1 1 1 1 4 5 5 1 1 1 5 2 5 1 4 5 1 1 1 4 95 9,025        
221 2 5 1 4 4 5 4 4 1 4 5 5 4 5 2 2 4 1 1 2 5 4 1 1 1 2 5 4 1 5 5 1 2 1 5 108 11,664      
222 2 4 1 4 5 4 2 5 1 2 5 5 5 5 2 1 2 1 2 3 5 4 2 2 1 4 4 5 2 4 5 2 2 2 5 110 12,100      
223 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 105 11,025      
224 1 5 2 2 4 4 2 4 2 5 5 5 5 5 4 4 2 2 2 2 5 4 1 2 2 5 5 5 2 5 4 1 1 4 4 117 13,689      
225 2 5 2 4 4 4 2 5 2 2 4 5 4 4 2 2 2 2 2 2 4 4 1 2 3 4 4 5 3 4 4 1 1 3 4 108 11,664      
226 1 5 5 2 5 5 1 5 1 1 5 5 3 5 2 1 1 1 1 2 5 5 1 1 1 4 4 4 2 4 5 1 1 2 4 101 10,201      
227 2 4 1 2 4 5 4 5 2 2 5 5 4 4 2 2 2 1 1 4 5 4 2 2 2 4 4 5 1 4 4 1 1 2 5 107 11,449      
228 4 5 1 4 5 5 4 5 1 4 5 5 3 5 4 2 4 1 2 5 5 5 2 2 1 4 4 5 2 4 5 1 1 4 4 123 15,129      
229 4 4 2 4 4 2 1 4 2 4 4 5 4 5 2 2 3 2 2 4 4 4 2 2 2 4 4 4 2 4 4 2 2 3 4 111 12,321      
230 2 3 2 3 4 4 2 5 5 4 4 5 5 5 2 1 2 1 2 3 5 4 1 2 2 4 2 3 2 3 4 2 1 2 4 105 11,025      
231 1 4 2 2 4 2 3 4 2 2 4 3 3 4 2 2 2 3 2 4 5 5 1 2 4 3 3 4 2 3 4 1 1 1 4 98 9,604        
232 1 4 1 4 4 4 1 4 1 1 4 5 4 5 5 1 1 1 1 1 5 3 4 3 1 3 3 4 2 4 3 1 1 1 5 96 9,216        
233 3 5 1 4 4 5 1 5 1 1 4 5 5 5 2 2 3 1 1 2 5 4 1 2 3 4 5 5 2 3 5 1 1 3 5 109 11,881      
234 1 5 2 4 4 4 2 4 2 2 4 5 4 4 2 2 1 2 1 2 5 4 1 2 2 4 5 4 2 4 4 2 2 2 4 104 10,816      
235 1 5 1 4 4 4 1 5 1 2 4 5 3 3 2 2 2 2 1 2 4 4 1 2 4 4 4 2 4 5 1 2 2 4 97 9,409        
236 4 5 1 4 4 3 3 5 1 2 5 4 4 4 3 2 2 2 2 4 4 5 5 2 4 4 4 5 2 3 4 2 2 3 5 118 13,924      
237 1 5 1 3 5 4 5 4 4 5 5 2 4 1 1 1 1 2 3 4 3 1 2 2 3 3 5 2 3 4 1 1 1 1 93 8,649        
238 1 5 1 2 4 5 2 5 5 4 5 5 5 5 3 1 1 1 1 5 5 5 5 2 5 3 5 5 2 3 5 1 1 2 5 120 14,400      
239 1 5 1 5 5 1 1 5 1 1 5 5 1 5 5 1 1 1 1 1 5 3 1 1 1 5 5 5 1 5 5 1 1 5 3 99 9,801        
240 1 3 5 5 1 5 1 2 5 5 1 4 1 2 4 4 1 4 1 3 2 5 4 5 2 2 4 82 6,724        
241 1 4 1 2 5 4 1 4 1 1 5 5 5 4 1 1 1 1 1 1 5 5 1 1 1 5 3 4 1 1 5 1 1 2 5 90 8,100        
242 4 5 1 3 5 4 1 5 4 3 3 5 1 3 3 4 4 2 1 2 4 4 1 3 5 5 4 5 3 2 5 1 1 1 4 111 12,321      
243 5 5 5 4 4 5 1 5 5 4 5 4 5 1 2 4 1 3 4 5 5 2 3 1 4 5 5 3 4 5 3 2 3 2 124 15,376      
244 2 5 1 2 4 4 4 4 2 4 4 4 4 4 2 2 2 2 4 4 4 2 2 2 4 4 4 2 2 4 2 2 2 4 104 10,816      
245 4 5 1 3 5 5 3 5 1 1 5 5 1 5 1 4 5 1 1 5 5 5 1 1 1 5 5 5 1 1 1 1 1 5 104 10,816      
246 1 5 1 5 5 5 1 5 1 1 5 5 5 5 1 1 1 1 1 1 5 5 1 1 1 5 5 5 1 5 5 1 1 1 5 103 10,609      
247 1 5 1 4 5 1 1 5 1 1 5 5 5 5 1 1 1 1 4 2 5 5 1 2 2 5 5 5 2 2 5 2 2 4 4 106 11,236      
248 1 4 1 1 4 4 2 3 1 3 5 5 5 5 2 1 2 2 1 2 5 5 1 2 2 4 3 3 2 3 4 2 2 2 4 98 9,604        
249 1 5 1 2 5 4 1 5 1 1 5 5 1 4 4 2 2 3 2 5 5 5 1 4 1 4 5 5 2 1 5 1 1 3 4 106 11,236      






251 2 4 2 3 4 4 2 4 2 3 5 5 4 5 3 4 4 1 1 4 4 3 2 2 2 3 3 3 2 5 4 2 2 4 5 112 12,544      
252 5 5 1 5 5 5 1 5 1 5 5 5 5 5 3 3 1 1 5 5 5 5 1 3 3 5 5 4 1 4 5 1 1 1 5 125 15,625      
253 1 5 1 3 4 3 1 4 2 2 4 5 2 4 2 1 2 2 3 3 3 4 2 3 2 3 3 4 2 3 4 1 1 2 3 94 8,836        
254 1 4 1 3 4 1 1 4 2 2 4 4 4 5 2 2 2 1 1 1 4 4 1 2 2 4 4 4 2 4 4 2 2 2 4 94 8,836        
255 1 4 1 3 4 3 3 5 2 2 4 5 2 4 2 1 2 2 3 3 3 4 2 3 2 3 3 4 2 3 4 1 1 2 3 96 9,216        
256 2 5 1 5 5 4 1 5 3 5 5 5 2 5 5 1 5 1 2 3 5 5 1 4 5 5 5 4 1 2 3 1 2 3 5 121 14,641      
257 1 4 2 3 4 4 1 4 2 2 4 4 4 4 4 1 2 4 1 4 5 4 1 3 2 4 4 4 2 2 4 2 2 2 4 104 10,816      
258 1 1 1 3 3 1 3 5 1 4 2 5 1 3 3 1 1 1 5 1 3 1 3 1 1 4 5 4 4 3 3 1 1 1 1 82 6,724        
259 2 5 1 3 1 2 2 5 3 3 5 5 5 5 2 2 2 2 2 5 5 3 2 3 3 3 4 3 2 2 4 2 2 2 4 106 11,236      
260 1 5 1 5 5 1 1 5 1 5 5 5 5 5 1 1 5 1 1 5 5 5 5 1 1 5 5 5 1 5 5 1 1 1 5 115 13,225      
261 1 5 1 4 5 5 1 5 1 2 5 5 5 5 2 2 2 1 4 1 5 4 2 1 2 4 4 5 1 4 5 2 4 5 5 115 13,225      
262 1 4 1 1 4 2 2 4 1 2 4 5 1 1 3 1 2 2 1 1 5 3 1 5 1 3 2 4 2 1 5 1 1 1 2 80 6,400        
263 4 4 1 4 4 4 2 5 2 4 5 5 3 4 2 3 2 1 2 2 5 4 1 1 4 4 4 4 1 4 4 2 2 2 4 109 11,881      
264 1 5 1 2 5 3 2 5 4 5 4 5 1 2 2 2 4 4 1 4 4 5 1 2 1 2 5 5 2 2 5 1 1 2 4 104 10,816      
265 2 4 2 3 4 4 2 5 2 2 4 5 4 4 2 2 2 2 2 4 4 3 1 2 2 4 4 4 2 3 4 2 2 2 4 104 10,816      
266 5 5 1 1 5 4 2 5 4 4 4 5 4 5 5 1 1 3 4 4 5 5 1 3 1 4 4 5 1 1 5 1 1 2 4 115 13,225      
267 1 4 2 4 4 2 2 5 4 3 4 5 3 4 4 1 1 4 1 4 4 4 1 4 4 4 3 4 2 1 4 1 1 3 3 105 11,025      
268 1 4 2 4 4 4 2 4 2 2 4 5 4 4 3 4 4 2 1 5 5 5 2 4 1 2 2 4 2 1 4 1 1 1 1 101 10,201      
269 3 5 1 2 5 5 1 5 1 1 5 5 3 4 4 1 1 2 1 5 5 5 2 4 1 2 2 5 2 1 5 1 1 1 1 98 9,604        
270 4 5 2 4 4 2 3 5 2 2 4 5 5 5 3 4 4 2 2 4 4 4 3 3 4 4 4 4 2 3 4 2 3 2 4 121 14,641      
271 1 4 1 4 4 4 2 4 1 1 5 4 4 4 2 1 1 1 2 2 4 4 1 1 1 4 3 4 1 1 4 1 1 2 4 88 7,744        
272 2 5 1 4 4 4 2 5 1 2 5 5 5 5 2 2 4 1 2 4 5 4 2 2 5 5 5 4 2 4 4 2 2 2 4 117 13,689      
273 2 3 2 2 3 3 1 3 1 2 3 4 4 4 2 2 1 1 2 2 4 4 2 2 2 3 2 4 2 2 3 2 2 2 4 87 7,569        
274 2 5 1 4 5 3 2 5 2 3 4 4 3 4 2 2 3 2 2 4 3 4 1 2 1 4 3 4 2 3 5 1 1 2 4 102 10,404      
275 3 4 1 3 4 3 2 5 1 1 5 4 2 4 3 3 3 2 2 2 3 4 2 2 2 3 3 4 2 2 4 1 1 2 4 96 9,216        
276 1 5 1 3 5 2 2 4 2 2 4 5 5 4 2 1 2 1 1 2 5 4 1 2 2 4 4 4 2 3 3 1 1 2 4 96 9,216        
277 1 4 1 1 3 3 2 3 2 1 4 4 4 4 1 1 2 1 2 2 4 4 1 1 1 4 2 3 2 1 3 1 2 1 4 80 6,400        
278 2 4 2 3 4 3 2 4 2 3 4 3 4 4 2 2 2 2 2 3 4 3 2 2 2 4 3 4 2 3 2 2 2 2 4 98 9,604        
279 3 3 2 2 4 3 3 4 2 3 4 3 4 4 2 2 2 2 2 2 4 3 2 2 2 4 3 4 2 3 4 2 2 2 4 99 9,801        
280 2 4 2 2 3 3 2 3 1 2 4 5 4 4 2 2 2 1 2 2 4 4 2 2 1 3 2 3 2 2 3 2 2 2 5 91 8,281        
281 1 5 1 4 5 2 1 5 2 2 5 5 5 5 2 2 2 1 1 5 5 4 2 1 2 5 3 4 1 3 4 1 2 2 4 104 10,816      
282 1 5 2 4 4 4 2 4 2 2 5 5 5 4 4 1 1 2 1 2 1 3 2 2 2 4 4 5 2 4 4 1 2 2 4 102 10,404      
283 5 5 2 4 5 2 2 4 3 3 5 5 4 5 2 4 5 1 2 4 5 3 1 2 1 5 4 5 2 4 5 2 2 1 5 119 14,161      
284 1 3 2 1 3 2 2 3 2 2 4 5 3 4 1 1 2 1 2 2 4 3 1 1 2 4 2 3 1 2 3 1 1 1 4 79 6,241        
285 2 3 2 3 4 3 2 3 2 3 4 3 4 4 2 2 3 2 2 3 4 3 2 2 2 3 3 4 2 3 4 2 2 2 4 98 9,604        
286 2 3 2 3 4 3 2 3 2 3 5 3 4 4 2 3 3 2 2 3 4 3 2 2 2 4 3 4 2 3 4 2 2 2 5 102 10,404      
287 1 5 1 3 4 4 2 4 1 2 4 5 5 5 2 2 5 1 1 2 4 2 1 2 2 4 4 4 2 4 4 2 2 2 4 102 10,404      
288 1 3 1 3 4 5 1 5 1 1 5 5 5 5 1 1 1 1 1 2 5 4 1 1 1 4 2 3 1 2 4 2 1 2 5 90 8,100        
289 2 4 2 4 4 4 2 5 1 2 5 5 4 4 3 2 2 2 1 1 4 4 2 2 2 4 4 4 2 3 4 2 2 3 4 105 11,025      
290 2 5 5 5 5 5 5 2 1 5 5 5 2 2 2 2 2 4 4 2 4 4 5 5 5 4 2 4 4 2 2 4 5 120 14,400      
291 1 5 1 4 3 1 1 4 4 4 4 5 1 2 2 1 1 1 4 4 4 2 4 3 2 4 4 4 1 1 4 1 1 1 4 93 8,649        
292 2 4 2 3 4 4 2 4 2 3 4 3 4 4 2 2 2 2 2 3 4 3 2 2 2 4 3 4 2 3 4 2 2 2 4 101 10,201      
293 2 4 2 2 3 3 2 3 2 2 4 4 4 4 2 2 2 2 2 2 3 3 2 2 2 3 2 3 2 2 3 2 2 2 3 89 7,921        
294 5 5 1 4 5 5 1 5 1 1 5 5 5 5 1 1 1 1 1 1 5 5 1 1 1 5 5 5 1 1 5 1 1 1 4 101 10,201      
295 3 4 4 4 4 4 2 5 2 2 4 4 5 4 4 2 2 1 2 2 3 4 2 2 4 4 3 4 2 3 4 1 1 3 4 108 11,664      
296 2 4 4 4 4 2 4 2 2 4 4 4 4 4 4 4 2 4 5 4 4 4 4 4 4 4 4 2 2 4 2 2 2 4 117 13,689      
297 1 4 1 3 5 5 1 5 1 1 5 5 5 5 1 1 1 1 2 4 5 5 1 2 5 5 5 5 2 4 4 1 1 2 5 109 11,881      
298 1 3 1 2 3 3 3 3 1 3 3 5 3 3 1 1 1 1 1 1 5 5 1 1 1 3 2 3 1 1 3 1 1 1 5 77 5,929        
299 3 4 2 3 4 4 2 3 2 3 5 3 4 5 2 2 2 2 3 3 4 3 2 2 2 4 3 3 2 3 5 2 2 2 4 104 10,816      
300 2 5 1 5 5 5 1 5 2 2 5 5 5 5 4 5 4 1 5 5 5 4 1 1 2 5 5 5 2 2 5 2 2 2 5 125 15,625      
301 1 5 5 3 4 3 2 4 1 3 5 4 4 5 2 5 2 1 2 5 5 5 5 2 2 3 3 4 2 3 4 2 2 2 5 115 13,225      
302 1 3 1 1 3 3 1 3 1 1 3 3 3 3 1 1 1 1 1 1 3 3 1 1 1 3 1 3 1 1 3 1 1 1 3 63 3,969        
303 1 5 1 3 5 4 2 4 1 1 5 4 3 4 3 1 1 1 2 4 5 3 3 2 2 2 4 5 1 3 5 1 1 3 5 100 10,000      
304 2 3 2 3 4 4 2 3 2 4 4 3 4 4 2 3 3 2 2 3 4 3 2 2 2 4 3 4 2 3 4 2 2 2 3 101 10,201      
305 3 3 2 3 5 4 2 3 2 4 5 3 5 5 1 2 3 2 2 2 4 3 3 2 3 4 3 3 2 4 2 2 2 3 101 10,201      
306 3 4 2 3 4 4 2 3 2 3 4 3 4 5 2 3 3 2 2 3 4 3 4 2 3 4 4 4 2 3 4 2 2 2 3 107 11,449      
307 3 3 2 3 4 4 2 3 2 3 4 3 4 5 2 3 2 2 2 3 4 3 4 2 2 4 3 4 2 3 4 2 2 2 4 104 10,816      
308 3 3 2 3 4 4 2 3 2 3 4 3 4 5 2 2 2 2 2 3 4 3 2 2 3 4 3 4 2 3 4 2 2 2 3 101 10,201      
309 1 4 2 3 4 4 2 4 2 2 4 5 4 4 2 2 2 2 2 4 4 3 1 2 2 4 3 3 2 2 3 2 2 3 4 99 9,801        
310 1 5 1 4 5 5 1 5 1 1 5 3 5 4 1 1 2 1 4 5 5 5 1 3 3 5 5 5 2 2 5 1 1 1 5 109 11,881      
311 2 5 1 1 5 3 3 5 1 3 5 3 3 5 2 2 1 1 2 3 2 1 1 1 1 4 2 5 1 1 3 1 1 3 3 86 7,396        
312 5 5 1 5 5 5 1 5 2 4 5 5 5 5 4 5 5 1 1 5 5 5 2 2 1 5 5 5 5 1 5 1 5 2 5 133 17,689      
313 1 5 1 3 3 1 3 3 1 2 4 4 5 3 1 1 2 1 3 3 4 1 2 1 3 5 3 2 2 5 1 1 1 5 86 7,396        
314 1 5 1 5 5 5 1 5 1 2 5 5 4 5 2 1 1 2 1 3 5 5 1 2 1 5 4 5 1 4 5 1 1 2 5 107 11,449      
315 4 4 2 2 3 4 4 4 3 4 4 1 2 4 3 3 3 3 3 2 4 3 3 3 3 3 4 4 3 3 4 3 3 3 1 109 11,881      
316 4 4 4 4 4 4 4 4 5 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 141 19,881      
317 4 4 1 4 4 3 2 4 2 3 4 4 2 3 2 3 2 2 2 4 4 3 3 3 2 3 3 4 3 3 4 3 2 3 4 106 11,236      
318 3 4 2 3 4 2 3 4 3 2 4 2 2 4 3 3 3 3 2 2 2 2 3 3 2 2 2 4 3 4 4 3 3 3 3 101 10,201      
319 1 5 2 4 5 2 1 5 1 2 5 4 5 5 1 1 1 1 1 5 5 5 1 1 1 5 4 5 1 4 1 1 1 1 5 98 9,604        
320 2 5 2 3 3 5 3 5 2 3 4 3 2 4 3 2 2 2 2 5 5 4 2 2 3 4 4 5 2 2 5 2 2 4 4 112 12,544      
321 4 4 2 3 3 4 2 4 2 3 4 4 2 4 4 2 4 3 2 4 4 4 2 3 2 4 2 4 2 4 4 2 2 2 4 109 11,881      
322 3 4 2 3 3 5 1 5 1 3 4 3 2 3 2 2 2 2 1 2 4 4 4 4 3 4 4 4 2 3 4 2 2 2 4 103 10,609      
323 2 5 1 4 5 5 1 5 1 1 5 5 5 4 2 1 2 1 2 4 5 5 1 2 2 5 5 5 2 4 5 2 2 2 5 113 12,769      
324 2 3 1 4 4 5 4 5 4 4 5 5 5 4 4 2 4 2 1 4 5 5 1 2 4 4 5 5 2 4 5 2 2 2 4 124 15,376      
325 2 5 2 4 5 4 4 5 2 2 4 5 3 4 2 1 1 2 2 2 4 4 2 2 1 4 4 4 2 4 5 2 2 3 4 108 11,664      
326 2 4 2 4 4 4 2 5 3 4 4 5 5 4 3 2 3 2 2 4 4 4 1 2 2 5 5 5 2 3 5 1 1 1 3 112 12,544      
327 4 5 1 4 5 5 4 5 1 1 5 5 5 5 2 2 4 1 1 4 5 4 5 1 4 5 5 5 1 3 5 1 1 3 5 122 14,884      
328 1 5 1 4 4 4 3 5 1 2 5 4 4 2 2 2 2 4 4 4 4 2 2 2 4 4 4 2 2 4 2 2 2 4 103 10,609      
329 1 5 1 4 3 4 5 5 1 1 5 5 5 5 1 1 5 1 1 1 5 5 1 1 1 5 1 4 2 4 5 1 2 2 2 101 10,201      
330 1 5 1 5 5 2 1 5 1 1 5 5 4 4 1 1 1 1 1 5 5 5 1 1 1 5 5 5 1 5 5 1 1 1 5 102 10,404      
331 2 5 1 4 4 4 3 5 2 2 4 4 4 4 2 2 2 2 4 4 4 4 2 2 2 4 4 4 2 2 4 2 2 2 4 108 11,664      
332 2 4 2 2 4 5 5 5 2 2 4 3 1 4 2 1 2 4 2 3 5 4 1 4 4 3 4 4 2 3 3 1 1 2 4 104 10,816      
333 2 5 1 5 4 1 1 5 1 1 5 5 5 5 2 2 2 1 2 2 1 2 1 1 4 5 4 4 2 2 5 2 2 1 1 94 8,836        
334 3 4 2 3 4 4 3 4 2 2 3 3 2 3 3 2 3 2 2 3 3 3 2 3 3 3 3 3 2 2 3 2 2 3 2 96 9,216        
335 4 4 2 4 5 5 2 5 2 2 5 5 5 4 2 2 2 2 2 4 5 3 2 2 3 4 5 5 2 2 4 2 2 5 5 119 14,161      
336 2 4 1 4 4 4 1 4 1 4 4 4 4 4 2 2 1 1 1 4 4 4 1 2 2 4 4 4 1 2 4 1 2 2 4 97 9,409        
337 4 5 1 1 2 4 2 4 1 1 4 4 3 4 1 1 2 1 1 3 4 4 1 1 2 4 4 4 2 4 4 1 1 2 4 91 8,281        
338 1 5 1 1 5 4 4 5 1 5 5 5 1 5 5 1 1 5 1 2 4 4 4 4 4 4 5 5 2 1 5 1 1 2 4 113 12,769      
339 3 4 2 4 4 3 4 4 3 2 5 5 4 4 3 2 2 2 4 4 5 4 3 2 4 4 4 4 3 4 4 2 2 3 4 120 14,400      
340 2 5 1 3 4 3 2 3 1 2 2 3 2 3 2 3 3 2 2 2 3 2 2 2 3 2 1 2 2 2 2 1 2 3 2 81 6,561        
341 2 4 2 3 4 4 2 4 2 3 4 5 4 4 3 1 2 2 3 4 4 4 1 2 1 5 3 4 2 2 5 1 1 2 3 102 10,404      
342 4 5 1 5 5 4 1 5 5 4 5 5 5 5 5 1 1 1 1 5 5 5 1 1 5 5 5 5 1 1 5 1 1 5 5 124 15,376      
343 2 4 3 4 3 3 2 4 2 2 5 5 4 5 2 4 4 1 2 3 3 3 1 2 2 4 4 4 1 2 4 1 2 2 4 103 10,609      
344 2 4 1 4 4 5 2 5 1 2 5 5 5 5 1 1 2 1 2 1 5 5 2 2 1 5 5 5 2 3 4 1 2 2 5 107 11,449      
345 4 4 2 3 4 4 1 4 2 2 5 5 5 4 2 2 2 2 2 4 5 3 3 3 2 4 4 4 2 3 4 1 2 2 4 109 11,881      
346 1 5 1 4 5 2 2 4 2 2 5 5 5 5 2 2 2 2 2 5 4 5 4 2 2 5 5 4 2 2 5 2 2 2 5 114 12,996      
347 3 5 1 5 5 5 4 5 2 3 5 5 5 5 3 1 1 1 1 5 5 4 2 1 2 5 4 5 2 3 5 2 1 2 5 118 13,924      
348 4 4 2 3 4 3 2 4 2 3 4 5 3 4 4 2 4 2 1 5 4 4 1 3 2 4 4 4 2 2 4 2 2 2 4 109 11,881      
349 4 4 2 4 5 1 5 5 4 5 2 5 1 1 5 1 1 5 1 5 5 1 1 5 1 5 5 5 1 5 5 5 1 1 1 113 12,769      





Remarks: The results of the validity and reliability tests of the questionnaires are valid and 
reliable. The results of the rca by companies are as follows: 
1. Adaro Indonesia, ∑( sev
2
) = 37.83   sv
2
 = 132.19  and  rcronbach alpha (rca) = 0.7156   
2. Berau Coal, ∑( sev
2
) = 43.12   sv
2
 = 193.38  and  rcronbach alpha (rca) = 0.7790   
3. Trubaindo Coal Mining, ∑( sev
2
) = 48.09   sv
2
 = 245.39  and  rcronbach alpha (rca) = 0.8060   
4. Kaltim Prima Coal, ∑( sev
2
) = 35.40   sv
2





351 2 4 2 3 4 4 2 5 2 3 3 4 3 4 2 2 3 2 1 2 5 4 1 2 2 4 4 4 2 2 4 1 1 2 3 98 9,604          
352 1 4 1 4 4 1 5 5 4 5 2 5 1 1 5 1 1 5 1 5 5 1 1 5 1 5 5 5 1 5 5 5 1 1 1 108 11,664        
353 1 5 1 4 4 1 1 5 1 1 5 5 4 4 4 1 1 1 4 4 5 4 2 4 2 4 5 5 1 5 5 1 1 2 5 108 11,664        
354 4 5 1 4 4 5 1 5 1 1 4 5 1 5 2 2 4 1 1 4 4 5 1 2 2 4 5 5 2 5 5 1 1 4 4 110 12,100        
355 1 5 1 4 5 1 1 5 2 2 5 5 5 5 2 1 5 1 2 2 5 5 1 2 2 4 4 4 2 4 4 1 2 2 5 107 11,449        
356 2 5 1 4 5 5 1 5 1 1 5 5 5 4 2 1 2 2 2 4 5 5 1 2 2 5 5 5 2 4 5 2 2 2 5 114 12,996        
357 2 5 2 5 5 2 2 5 2 5 5 5 5 5 3 3 3 2 3 1 5 5 1 2 2 5 5 5 2 4 5 2 2 2 4 121 14,641        
358 2 5 2 5 5 2 2 5 1 2 3 3 4 5 2 2 4 2 2 4 5 5 1 2 2 5 5 5 2 4 2 2 2 2 4 110 12,100        
359 2 5 1 4 5 4 3 4 1 1 5 5 4 4 2 1 2 1 2 1 5 4 1 2 1 5 1 5 1 4 5 1 1 2 4 99 9,801          
360 3 5 1 4 5 5 3 5 1 2 5 5 5 5 2 1 2 1 2 4 4 4 1 2 2 5 3 5 2 4 5 1 2 2 5 113 12,769        
361 3 5 1 4 4 4 2 4 2 2 4 4 5 5 4 2 2 2 2 4 5 3 2 4 4 4 3 2 3 2 4 1 1 5 4 112 12,544        
362 3 5 1 4 4 4 2 4 1 2 5 5 5 5 2 1 2 1 2 4 5 4 2 4 4 4 2 2 3 2 4 1 1 5 4 109 11,881        
363 2 5 1 4 5 4 1 5 1 2 5 5 4 4 1 1 1 1 2 4 5 4 1 1 2 5 4 5 1 2 4 2 2 2 4 102 10,404        
364 1 5 2 4 4 4 2 4 2 2 1 5 5 5 1 2 1 1 1 4 3 3 1 2 1 5 5 5 1 4 5 2 2 2 4 101 10,201        
365 5 4 5 4 1 2 2 4 5 5 4 2 4 2 2 4 5 4 4 2 2 4 4 2 4 4 2 2 4 98 9,604          
366 3 4 1 4 4 5 3 4 2 2 4 4 5 5 4 2 2 2 2 4 5 4 2 4 4 4 2 2 3 2 4 1 1 5 4 113 12,769        
367 3 4 1 5 4 5 3 4 2 2 4 4 5 5 4 2 2 2 4 5 5 4 2 4 4 4 2 2 3 2 4 1 1 5 5 118 13,924        
368 3 3 1 4 3 1 5 1 2 4 5 3 5 3 2 3 2 2 4 5 5 2 2 2 3 3 5 3 3 5 2 2 2 4 104 10,816        
369 2 4 2 5 4 1 4 1 2 4 5 5 5 1 1 1 1 1 4 5 4 2 2 3 4 4 5 1 4 5 2 1 1 2 98 9,604          
370 1 4 2 4 5 4 1 5 1 1 4 5 5 5 2 2 4 1 1 4 4 4 2 2 2 3 3 5 3 3 5 2 2 2 4 107 11,449        
371 1 4 2 4 5 2 2 5 2 2 5 5 5 5 2 3 2 1 1 2 5 5 2 2 3 5 5 4 2 4 4 1 1 3 4 110 12,100        
372 1 5 1 2 5 5 1 5 1 4 3 5 5 5 4 1 1 1 1 3 4 4 1 2 2 4 2 4 1 1 5 1 1 2 1 94 8,836          
373 1 4 2 4 5 2 2 4 2 2 5 5 1 5 2 3 2 1 1 2 4 2 2 2 3 5 5 4 2 4 2 2 2 4 4 102 10,404        
374 1 5 1 4 4 1 5 1 4 5 4 4 2 3 3 1 2 4 5 5 2 2 2 5 5 5 1 2 5 2 2 4 5 106 11,236        
375 4 5 1 4 5 5 1 5 2 4 5 4 4 4 4 4 4 2 2 4 5 4 5 3 2 5 5 5 2 2 5 2 2 2 5 127 16,129        
376 1 4 2 3 3 1 1 5 2 2 5 5 5 5 2 2 2 1 2 4 5 4 2 2 2 4 4 2 2 3 4 1 2 4 4 102 10,404        
377 1 4 2 3 4 1 2 4 2 2 4 4 5 5 2 2 1 3 3 1 1 2 1 1 2 1 1 5 1 1 1 5 77 5,929          
378 2 5 1 3 4 4 5 5 5 3 5 5 1 5 2 1 1 1 1 5 5 2 2 2 2 4 5 4 2 4 5 1 1 4 4 111 12,321        
379 4 5 1 2 5 4 1 5 2 2 4 5 1 2 3 2 2 1 2 2 4 4 2 3 2 4 5 4 2 2 4 2 2 2 2 99 9,801          
380 1 4 2 4 5 2 2 4 2 2 5 5 1 5 2 3 2 1 1 2 4 2 2 2 3 5 5 4 2 4 2 2 2 4 4 102 10,404        
381 4 5 1 4 5 4 1 4 1 1 5 4 4 4 2 2 1 2 1 1 4 4 4 2 1 4 4 4 2 1 4 1 1 4 4 100 10,000        
382 2 5 2 3 5 5 3 5 1 1 5 5 3 5 3 2 2 1 1 1 5 5 1 2 5 5 4 4 2 1 4 1 1 3 4 107 11,449        
383 1 5 2 4 5 4 3 4 2 2 5 5 5 5 2 2 1 1 2 4 5 5 2 1 1 5 5 5 1 4 5 1 1 5 5 115 13,225        
384 1 1 1 4 1 1 1 1 1 1 1 1 1 1 2 1 4 1 4 1 5 4 1 2 1 1 1 4 2 1 4 1 1 5 5 68 4,624          
385 4 4 2 4 4 5 2 5 1 2 5 5 4 4 2 2 2 1 4 5 5 4 2 2 1 5 4 5 2 4 5 2 2 4 5 119 14,161        
386 3 5 1 4 5 5 1 5 1 2 5 5 5 5 2 1 1 1 1 5 5 4 5 2 2 5 3 4 2 5 4 1 1 2 5 113 12,769        
387 4 5 1 3 4 5 2 5 1 3 4 4 4 3 2 2 4 2 4 4 5 4 1 2 2 4 3 4 2 2 4 1 1 3 4 108 11,664        
388 2 4 1 5 5 5 1 1 1 1 5 5 4 4 1 1 2 1 4 1 5 4 4 1 1 5 5 5 1 1 5 2 2 2 5 102 10,404        
389 1 5 1 4 5 4 2 5 1 1 4 5 4 5 2 2 2 1 2 2 5 4 2 2 2 5 4 5 2 4 5 2 4 4 5 113 12,769        
390 1 4 1 3 4 2 2 4 1 2 4 4 4 4 2 2 2 2 2 4 4 4 2 2 2 4 4 4 2 2 4 1 1 1 4 95 9,025          
391 1 5 1 4 5 4 1 5 1 2 5 4 4 4 2 1 2 1 1 2 5 4 1 1 1 5 4 5 1 1 4 1 1 1 5 95 9,025          
392 1 5 1 3 4 3 1 5 1 4 4 5 5 5 2 4 1 1 1 2 4 4 1 1 1 4 4 4 1 3 4 1 1 1 4 96 9,216          
393 1 5 1 5 5 5 2 5 1 4 5 3 5 5 1 1 2 1 4 5 5 4 1 1 2 5 4 4 2 4 5 1 1 1 5 111 12,321        
394 1 3 1 5 4 5 2 5 1 1 5 5 4 5 1 1 2 1 2 1 5 5 1 1 1 5 3 5 1 3 4 1 1 2 5 98 9,604          
395 2 5 1 4 5 5 3 4 1 2 5 5 4 5 2 2 2 2 4 4 5 4 2 2 1 5 3 5 2 4 4 1 1 2 4 112 12,544        
396 1 5 1 3 5 4 1 5 1 1 5 5 5 5 1 1 1 1 4 2 5 4 1 1 1 5 3 5 1 3 3 1 1 1 5 97 9,409          
397 4 4 1 4 4 4 2 5 2 2 4 4 4 4 2 2 2 1 2 3 4 4 2 2 1 4 3 4 1 2 4 1 1 2 3 98 9,604          
398 1 5 1 4 5 5 2 4 1 2 5 4 5 5 2 1 2 1 1 1 5 4 1 1 1 4 2 5 1 4 4 1 1 2 5 98 9,604          
399 1 5 1 4 4 5 3 5 1 3 5 4 5 5 1 1 1 1 4 3 4 4 1 1 1 5 4 5 1 3 5 1 1 1 5 104 10,816        
400 2 2 2 4 4 4 3 4 1 3 4 2 3 3 4 2 2 2 4 2 4 4 2 2 2 4 3 4 2 4 5 1 1 2 4 101 10,201        
r count 0.37 0.30 0.21 0.35 0.31 0.27 0.19 0.31 0.40 0.36 0.31 0.23 0.29 0.32 0.37 0.42 0.35 0.30 0.23 0.45 0.28 0.33 0.32 0.30 0.34 0.29 0.43 0.32 0.31 0.30 0.24 0.32 0.31 0.32 0.26 42,558 4,576,434
r table
result v v v v v v v v v v v v v v v v v v v v v v v v v v v v v v v v v v v ∑(y i)    ∑(y i
2
)    
∑(x i)    847 1773 597 1367 1732 1435 795 1765 739 945 1753 1823 1577 1755 965 786 930 652 770 1352 1769 1589 717 888 836 1652 1543 1729 758 1194 1694 631 642 918 1640
∑(x i
2
)    2433 8129 1137 5119 7770 5785 2033 8159 1813 2747 7999 8543 6829 7987 2847 1980 2734 1410 1932 5238 8113 6641 1739 2364 2242 7124 6405 7693 1690 4174 7438 1241 1258 2582 7102
s ev
2
1.60 0.68 0.62 1.12 0.68 1.60 1.14 0.93 1.12 1.29 0.79 0.59 1.53 0.72 1.30 1.09 1.43 0.87 1.13 1.67 0.73 0.82 1.14 0.98 1.24 0.75 1.14 0.55 0.64 1.53 0.66 0.62 0.57 1.19 0.95
∑( s ev
2











Validity test of the questionnaire results (by the excel software)  
 
Table N.1: Validity test results of Adaro Indonesia 
 
 
Table N.2: Validity test results of Berau Coal 
 
 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 Total
1 1
2 0.072 1
3 0.338 -0.089 1
4 0.117 0.3103 0.08 1
5 0.018 0.461 -0.04 0.29 1
6 0.051 0.1086 0.05 0.15 0.13 1
7 0.043 -0.158 0.16 -0.2 -0.15 0.05 1
8 -0.01 0.2933 -0.04 0.19 0.44 0.1 -0.141835 1
9 0.239 -0.076 0.21 0.01 -0.14 0.03 0.273103 -0.23 1
10 0.136 -0.137 0.11 -0.01 -0.13 0.1 0.200199 -0.02 0.35 1
11 0.066 0.2895 -0.03 0.15 0.29 0.04 -0.139073 0.3 -0.13 -0.07 1
12 0.037 0.1476 0.04 0 0.13 0.04 -0.113927 0.2 -0.11 -0.01 0.39 1
13 0.104 0.1455 0.07 0.24 0.17 0.08 -0.053183 0.17 0 -0 0.21 0.24 1
14 0.084 0.2032 -0.03 0.21 0.15 0.07 -0.076244 0.11 0.02 0.01 0.3 0.22 0.61 1
15 0.075 -0.076 0.09 -0.12 -0.05 -0.06 0.142511 -0.1 0.28 0.18 -0.16 -0.02 -0.17 -0.16 1
16 0.34 -0.052 0.28 0.08 -0.08 -0.02 0.025237 -0.11 0.28 0.27 -0.12 -0.06 -0.03 0.01 0.28 1
17 0.285 -0.027 0.3 0.03 -0.03 0.1 0.006038 0.01 0.18 0.14 0.03 0.06 0.04 0.06 0.18 0.35 1
18 0.145 -0.102 0.15 -0.08 -0.11 -0 0.138735 -0.1 0.23 0.27 -0.12 0.06 -0.19 -0.08 0.33 0.4 0.23 1
19 0.182 -0.018 0.2 0.01 -0.01 0.14 0.098351 -0.01 0.08 0.13 0.03 -0.04 -0.01 0.02 0.04 0.14 0.11 0.16 1
20 0.145 0.0923 -0 0.11 0.13 0.02 0.103298 0.17 0.05 0.05 0.08 0.16 0.2 0.26 0.02 0.12 0.13 0.07 0.02 1
21 -0.01 0.2768 -0.08 0.08 0.27 0.14 -0.09612 0.19 -0.09 -0.14 0.24 0.15 0.06 0.2 -0.14 -0.19 -0.07 -0.19 -0.04 0.1 1
22 0.036 0.1631 -0.1 0.18 0.23 0.19 -0.055708 0.25 -0.07 0.01 0.07 0.06 0.08 0.1 -0.05 -0.04 0.05 0.02 -0.08 0.18 0.24 1
23 0.267 -0.071 0.23 0.08 -0.03 0.02 0.090689 -0.14 0.26 0.2 -0.09 -0.06 -0.04 -0.09 0.23 0.28 0.18 0.2 0.08 0.13 -0.18 -0.07 1
24 0.058 -0.096 0.11 -0.11 -0.15 -0.05 0.180362 -0.08 0.2 0.3 -0.12 -0.02 -0.17 -0.15 0.36 0.21 0.06 0.45 0.12 0.05 -0.11 -0.06 0.25 1
25 0.328 -0.061 0.34 0.05 -0.05 0 0.050052 -0.07 0.24 0.25 -0 -0.01 0.04 0.04 0.15 0.37 0.23 0.23 0.21 0.04 -0.03 -0.15 0.38 0.27 1
26 0.064 0.2113 0 0.21 0.22 0.08 -0.137231 0.29 -0.15 -0.11 0.33 0.22 0.27 0.26 -0.23 -0.13 0.04 -0.14 0.01 0.1 0.27 0.18 -0.16 -0.19 -0.08 1
27 0.175 0.2118 0.1 0.09 0.08 -0.09 -0.00333 0.12 0.06 -0 0.11 0.18 0.12 0.1 0.05 0.14 0.13 0.04 0.01 0.19 0.05 0.04 0.06 0.03 0.17 0.26 1
28 0.022 0.2663 -0.11 0.12 0.25 0.06 -0.219202 0.27 -0.17 -0.05 0.27 0.22 0.13 0.13 -0.02 -0.06 -0 -0.06 0 0.05 0.24 0.2 -0.08 -0.13 -0.13 0.33 0.17 1
29 0.097 -0.171 0.11 -0.12 -0.24 -0.01 0.187892 -0.22 0.22 0.19 -0.14 -0.05 -0.07 -0.09 0.24 0.22 0.09 0.33 0.14 -0.01 -0.18 -0.13 0.25 0.34 0.25 -0.18 0.07 -0.17 1
30 0.026 -0.05 0.08 0.03 -0.07 0.1 -0.018648 0.03 -0.03 0.12 0.03 0.01 0.07 0.06 0.1 0.05 0.1 0.07 0.08 0.01 0.04 -0 0.03 0.12 0.1 0.06 -0.04 0.03 0.08 1
31 -0.01 0.2132 -0.04 0.03 0.18 0.06 -0.068493 0.23 -0.12 -0.05 0.18 0.19 0.14 0.1 -0.06 -0.05 0.04 0 -0.02 0.01 0.24 0.19 -0.14 -0.05 -0.07 0.36 0.18 0.4 -0.07 0.12 1
32 0.269 -0.101 0.25 0.02 -0.1 0.01 0.179948 -0.18 0.3 0.26 -0.09 -0.07 0.04 -0.02 0.14 0.24 0.22 0.25 0.05 0.1 -0.15 -0.02 0.32 0.32 0.31 -0.14 0.1 -0.15 0.29 0.14 -0.19 1
33 0.209 -0.166 0.23 0.03 -0.11 -0.12 0.083943 -0.11 0.24 0.15 -0.18 -0.11 -0.03 -0.13 0.11 0.3 0.16 0.14 0.08 0.09 -0.14 -0.01 0.35 0.19 0.22 -0.1 0.07 -0.08 0.22 0.02 -0.16 0.47 1
34 0.199 -0.128 0.15 -0.05 -0.12 -0.07 0.143675 -0.16 0.2 0.17 -0.06 -0.06 -0.01 0.03 0.2 0.22 0.06 0.2 0.13 0.02 -0.04 -0.14 0.27 0.28 0.37 -0.14 0.13 -0.16 0.33 0.05 -0.16 0.27 0.24 1
35 0.059 0.1133 0.01 0.13 0.1 0.06 -0.075808 0.03 0.06 -0.04 0.14 0.26 0.16 0.21 -0 0.08 0.03 0.06 -0.02 0.11 0.08 0.08 0.01 -0.03 -0.04 0.11 0.1 0.06 -0.02 -0 0.09 -0.05 -0.04 0.07 1
Total 0.518 0.2409 0.37 0.28 0.17 0.24 0.16302 0.15 0.34 0.34 0.24 0.22 0.26 0.26 0.25 0.42 0.4 0.33 0.31 0.38 0.12 0.18 0.39 0.32 0.49 0.2 0.35 0.16 0.28 0.25 0.19 0.39 0.3 0.29 0.21 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 Total
1 1
2 -0 1
3 0.2 -0.3 1
4 0.2 0.2 0 1
5 -0.1 0.3 -0.1 0.2 1
6 -0.1 0.1 -0.1 0.1 0.2 1
7 -0.1 -0.1 0.1 -0.1 -0.1 0.1 1
8 0 0.3 -0.1 0.1 0.19 0 -0 1
9 0.2 -0 0.4 -0.1 -0.1 -0 0.1 -0 1
10 0.3 0 0.2 0 -0.2 -0.1 0.1 0.07 0.2 1
11 -0 0.3 -0.1 0.2 0.26 0.2 -0.1 0.19 -0.2 -0.1 1
12 0 0.2 -0.1 0.1 0.1 0.1 -0 0.14 -0 0.1 0.2 1
13 0 0.1 0 0.2 0.13 0 -0.1 0.08 -0 -0.2 0.2 0.07 1
14 0.1 0.3 -0 0.3 0.18 0.1 -0.1 0.13 -0 -0.1 0.3 0.29 0.56 1
15 0.2 -0.1 0.2 -0 -0.1 -0.1 0.1 -0.1 0.3 0.3 -0.1 -0 -0.2 -0.1 1
16 0.3 -0.1 0.3 -0 -0.2 -0.1 0 -0 0.3 0.2 -0.1 -0 0.02 -0.01 0.3 1
17 0.2 0 0.1 0 -0 0 0.1 -0.1 0.2 0.2 -0 0.06 0.04 0.03 0.2 0.5 1
18 0.2 -0.3 0.4 -0.1 -0.1 -0 0.1 -0.1 0.3 0.3 -0.1 -0.1 -0.2 -0.24 0.4 0.3 0.2 1
19 0.1 -0.1 0.1 0.1 0.05 0.2 0.3 -0 -0.1 0 0 0.07 -0 -0.04 -0 0.1 0.2 0.2 1
20 0.2 0.1 0.1 0 -0 0 -0.1 0.14 0.2 0.2 0.1 0.02 0.08 0.12 0.1 0.1 0.1 0.1 -0 1
21 -0.1 0.1 -0.2 0.1 0.25 0.1 -0.1 0.17 -0.1 -0.1 0.4 0.13 0.12 0.21 -0.2 -0.3 -0.1 -0.2 -0 0.1 1
22 -0.1 0.1 -0.2 0.1 0.16 0.3 0.1 0.05 -0.1 -0.1 0.3 0.09 0.1 0.11 -0.1 -0.2 -0 -0 0.1 0.1 0.35 1
23 0.1 -0.1 0.3 0.1 0.02 -0.1 0 -0.1 0.2 0.1 -0 -0 0.12 -0.01 0.2 0.3 0.2 0.3 0.1 0.2 -0.2 -0.1 1
24 0.1 -0.1 0.2 -0 -0 -0.1 0 -0.1 0.2 0.3 -0.1 0 -0.2 -0.15 0.6 0.2 0.2 0.4 -0 0 -0.1 -0.1 0.3 1
25 0.3 -0.2 0.2 -0 -0 -0.1 0.1 -0.1 0.2 0.1 -0 -0.1 0.01 -0.08 0.3 0.3 0.2 0.4 0 0.1 -0.2 -0 0.3 0.3 1
26 -0 0.2 -0.1 0.3 0.38 0.2 -0.1 0.08 -0.2 -0.2 0.3 0.03 0.29 0.26 -0.1 -0.2 -0 -0.2 -0 0.1 0.36 0.4 -0 -0.2 -0.1 1
27 0.1 0.1 0 0.2 0.17 0 -0.1 0.07 0.1 -0 0.1 0.02 0.15 0.16 -0 -0 -0 -0.1 0 0.2 0.08 0.1 0.1 -0.1 0.1 0.3 1
28 -0 0.2 -0.1 0.2 0.31 0.2 -0 0.19 -0.1 0 0.2 0.04 0.16 0.15 -0.2 -0.2 -0 -0.2 0 0.1 0.33 0.3 -0 -0.1 -0.1 0.4 0.42 1
29 0.2 -0.1 0.2 -0.1 -0.2 -0.1 0.1 -0.1 0.3 0.2 -0.2 -0 -0.2 -0.12 0.4 0.3 0.1 0.4 0 0 -0.2 -0.2 0.2 0.3 0.2 -0.4 -0.1 -0.2 1
30 0.1 0.1 0 0.1 -0 -0 0 0.01 0.1 0.2 -0 0.01 -0.1 0.01 0.1 0.1 -0 0.1 -0 0 -0 0.1 -0 0.1 -0.1 0 0.11 0.12 0.1 1
31 -0.1 0.2 -0.2 0.1 0.11 0.1 0 0.22 -0.2 0 0.3 0.16 0.06 0.1 -0.1 -0.1 -0 -0.2 0 -0 0.28 0.2 -0.1 -0.1 -0.2 0.2 0.15 0.32 -0.1 0.1 1
32 0.2 -0.1 0.3 -0 -0.1 0 0.1 -0.1 0.3 0.2 -0.2 -0 -0.1 -0.01 0.3 0.3 0.1 0.3 0.1 0 -0.3 -0.2 0.2 0.3 0.2 -0.3 -0 -0.1 0.5 0.1 -0.2 1
33 0.2 -0.1 0.3 0 -0 0 0.1 0 0.3 0.2 -0.1 -0 0.03 0.01 0.3 0.3 0.2 0.3 0.1 0 -0.3 -0.1 0.2 0.3 0.2 -0.2 0.05 -0.1 0.4 0.1 -0.2 0.6 1
34 0.1 -0.2 0.2 -0.1 0.07 0 0 -0.1 0.2 0.1 -0.1 -0 -0 -0.11 0.1 0.1 0.1 0.3 0 0.1 -0 -0 0.3 0.1 0.3 -0.1 0.01 -0 0.3 -0.1 -0.1 0.2 0.3 1
35 0.1 0.1 0 0.1 0.06 0.1 0.1 0.15 -0 -0 0.1 0.14 0.25 0.31 -0.2 0 -0 -0.1 0 0.1 0.04 0.1 0.1 -0.1 -0 0.2 0.16 0.18 -0.1 0.1 0.2 -0 -0.1 0 1




Table N.3: Validity test results of TCM 
 
 





1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 Total
1 1
2 0.1 1
3 0.4 -0 1
4 0.2 0.3 0.1 1
5 0.2 0.4 -0.1 0.5 1
6 0.2 0.3 0.2 0.3 0.37 1
7 0.3 -0.1 0.3 0 -0.1 0.1 1
8 0.1 0.5 -0.1 0.3 0.48 0.3 -0.1 1
9 0.2 -0.1 0.4 0.1 0.04 0.2 0.4 -0.1 1
10 0.3 0.1 0.3 0.1 0.03 0.2 0.4 0.03 0.5 1
11 0.1 0.4 0 0.5 0.6 0.3 -0 0.37 0.1 0.1 1
12 0.1 0.5 -0.1 0.2 0.47 0.3 -0.1 0.46 -0.1 -0 0.5 1
13 0.1 0.3 0 0.4 0.47 0.3 -0 0.19 0.1 0.1 0.6 0.32 1
14 0.1 0.3 0 0.4 0.5 0.3 0 0.27 0.1 0.1 0.6 0.34 0.8 1
15 0.1 -0.1 0.1 -0.2 -0.1 0 0.2 -0.1 0.2 0.2 0 0.01 -0 -0 1
16 0.2 -0.2 0.3 0 -0.1 0.1 0.3 -0 0.3 0.3 -0.1 -0 -0 -0 0.3 1
17 0.2 -0 0.2 0.1 0.03 0.1 0.3 0.01 0.3 0.2 0 -0.1 0.1 0.1 0.2 0.4 1
18 0.2 -0.2 0.3 0 -0.1 0 0.4 -0.1 0.3 0.4 -0.1 -0.2 -0.2 -0.2 0.3 0.4 0.3 1
19 0.1 -0.1 0.3 0.2 -0 0 0.3 -0.1 0.2 0.3 0 -0.1 -0 -0 0.1 0.2 0.3 0.3 1
20 0.1 0 0 0.2 0.25 0.2 0 0.04 -0 0 0.3 0.06 0.2 0.2 0.1 0.1 0.1 0.1 0.2 1
21 -0.1 0.2 -0.2 0.1 0.29 0 -0 0.17 -0.1 -0.2 0.3 0.15 0.2 0.2 -0.1 -0.1 0.1 -0.1 -0 0.3 1
22 -0.1 0.1 -0 0 0.07 0.1 0.1 0.17 -0.1 -0 0.1 0.07 0 0 0 0.1 0.1 0 0.1 0.2 0.24 1
23 0.3 -0.2 0.3 0.1 -0.1 0.1 0.4 -0.2 0.3 0.3 -0.1 -0.2 0 -0 0.3 0.4 0.3 0.4 0.4 0.1 -0.1 0.1 1
24 0.2 -0.1 0.3 -0 -0.1 0.1 0.4 -0.1 0.3 0.4 -0 -0.1 -0.2 -0.1 0.5 0.4 0.2 0.6 0.3 0.1 -0 0 0.5 1
25 0.2 -0.2 0.3 0.1 -0.1 0.1 0.3 -0.1 0.3 0.3 -0.1 -0.2 -0 -0.1 0.3 0.4 0.3 0.4 0.4 0.2 -0.2 0 0.5 0.5 1
26 -0.1 0.2 -0.2 0.2 0.08 0.1 -0.1 0.1 -0.3 -0.2 0.2 0.14 0.2 0.1 -0.1 -0 0 -0.1 0.1 0.3 0.38 0.4 -0 -0.1 0.1 1
27 -0 0.2 -0 0 0.05 0.1 -0 0.13 -0.1 -0.1 0.1 0.11 0.1 0 0 0.1 0.2 0 0.1 0.2 0.28 0.3 0.1 0 0.1 0.54 1
28 -0 0.3 -0.2 0.1 0.17 0.1 -0.1 0.22 -0.3 -0.1 0.2 0.27 0.1 0 -0 -0.1 -0.1 -0.2 -0 0 0.2 0.3 -0.2 -0.2 -0.1 0.43 0.3 1
29 0.2 -0 0.3 0.1 0.1 0.1 0.2 0.05 0.3 0.3 0 -0 -0.1 -0 0.3 0.4 0.2 0.4 0.2 -0 -0.1 0 0.3 0.4 0.3 -0.3 -0.1 -0 1
30 0.1 -0 0.1 0.1 0.19 0 0.1 0.01 0.2 0.2 0.1 0.03 0.1 0.1 0.1 0 0.1 0.1 0.1 -0 0.05 -0.1 0.2 0.1 0.1 -0 -0.2 0.1 0.3 1
31 -0 0.2 -0.2 0.1 0.26 0 -0.1 0.17 -0.1 -0.1 0.3 0.31 0.1 0.1 -0 -0.1 -0.1 -0.2 -0 0.1 0.25 0.2 -0.2 -0.1 -0.2 0.29 0.1 0.48 0 0.1 1
32 0.3 -0.1 0.4 0.1 0.01 0.1 0.3 -0.1 0.4 0.3 0 -0.1 0.1 0 0.2 0.3 0.3 0.3 0.3 0.1 -0.2 -0 0.3 0.2 0.3 -0.1 -0.1 -0 0.5 0.2 -0 1
33 0.2 0 0.3 0.1 0.08 0.1 0.2 -0 0.3 0.2 0.1 -0 0.1 0.1 0.1 0.3 0.3 0.2 0.2 0.1 -0 0.1 0.3 0.1 0.3 0.05 0.1 0.01 0.4 0.2 0.05 0.6 1
34 0.2 0 0.1 0.2 0.1 0.1 0.2 0.05 0.3 0.3 0.1 -0.1 0.1 0 0.2 0.2 0.2 0.3 0.2 0.2 0.04 0 0.4 0.2 0.3 0.06 0 0.09 0.4 0.3 0.05 0.4 0.4 1
35 -0.1 0.1 -0 0.1 0.02 0.1 -0 0.07 -0.1 -0.1 0.1 0.11 0.1 0.1 -0.1 -0 -0 -0.1 -0 0.1 0.06 0.2 -0.1 -0.2 -0.1 0.33 0.3 0.39 -0.1 0.1 0.3 -0 -0 -0 1
Total 0.44 0.31 0.36 0.46 0.45 0.44 0.41 0.29 0.39 0.47 0.52 0.28 0.43 0.45 0.29 0.42 0.45 0.37 0.40 0.37 0.21 0.28 0.45 0.38 0.43 0.27 0.29 0.21 0.44 0.33 0.21 0.47 0.48 0.49 0.15 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 Total
1 1
2 -0.03 1
3 0.21 -0.17 1
4 0.08 0.28 -0 1
5 -0.05 0.5 -0.1 0.3 1
6 0.13 0.13 -0.1 0.1 0.17 1
7 0.16 -0.07 0.2 -0.1 -0.2 0.1 1
8 0.01 0.47 -0.2 0.2 0.43 0.1 -0.1 1
9 0.27 -0.06 0.2 -0.1 -0.1 -0 0.3 -0 1
10 0.28 -0.08 0.1 -0.1 -0.1 0.1 0.2 -0.1 0.5 1
11 0.02 0.34 -0.1 0.3 0.38 0.2 -0.1 0.29 -0.2 -0.1 1
12 -0.14 0.4 -0.2 0.2 0.37 0.1 -0.1 0.36 -0.1 -0.1 0.4 1
13 -0.01 0.18 0 0.3 0.18 0.1 -0.2 0.13 -0.1 -0.1 0.3 0.22 1
14 -0.04 0.28 -0 0.3 0.38 0.1 -0.2 0.24 -0.1 -0.2 0.4 0.31 0.54 1
15 0.24 -0.04 0.1 -0.1 -0 -0 0.3 0.03 0.3 0.26 -0 0.02 -0.1 -0.1 1
16 0.33 -0.08 0.2 0.1 -0 0 0 -0.1 0.3 0.29 0 -0.1 0.06 0.04 0.2 1
17 0.22 -0.04 0.1 0.1 -0.1 0.1 0.1 -0 0.2 0.21 -0 -0 0.03 0.05 0.1 0.4 1
18 0.17 -0.14 0.2 -0.2 -0.2 -0 0.4 -0.1 0.4 0.4 -0.2 -0.2 -0.2 -0.3 0.4 0.3 0.18 1
19 0.09 -0.05 0 0.1 -0.1 -0 0 -0.1 0.1 0.12 0 -0.1 0.02 -0 0 0.2 0.11 0.1 1
20 0.16 0.18 0 0.1 0.17 -0 0 0.2 0.2 0.11 0.1 0.15 0.2 0.19 0.2 0.1 -0 0 0.1 1
21 -0.09 0.23 -0.2 0.2 0.39 0.2 -0.1 0.37 -0.1 -0.1 0.3 0.37 0.16 0.28 -0 -0.1 -0 -0.2 -0.1 0.19 1
22 -0.03 0.22 -0.1 0.1 0.34 0.2 -0.1 0.29 -0 -0.1 0.3 0.26 0.23 0.32 -0 0 0.03 -0.1 0 0.18 0.46 1
23 0.27 -0.14 0.3 0.1 -0.1 -0 0.1 -0.2 0.2 0.19 -0.1 -0.2 -0 -0.1 0.2 0.3 0.11 0.2 0.1 0.08 -0.2 -0.14 1
24 0.15 -0.08 0.2 -0.1 -0.1 0 0.1 -0 0.3 0.25 -0.2 -0.1 -0.2 -0.2 0.5 0.2 0.07 0.4 0 0.14 -0.1 -0.12 0.3 1
25 0.13 -0.02 0.1 -0 -0 -0 0.1 -0 0.2 0.19 -0.1 -0.1 0.02 0.03 0.1 0.2 0.12 0.2 0.1 0.13 -0.2 -0.05 0.3 0.2 1
26 -0.08 0.24 -0.1 0.3 0.31 0.1 -0.2 0.21 -0.1 -0.1 0.3 0.29 0.22 0.28 -0.1 -0.1 -0 -0.2 0 0.1 0.29 0.15 -0.1 -0.2 -0 1
27 -0.03 0.26 -0.1 0.3 0.28 0 -0.1 0.25 0 0.05 0.3 0.31 0.14 0.18 0 0 0.03 -0.1 -0 0.27 0.26 0.14 0 -0 0.1 0.43 1
28 -0.05 0.26 -0.2 0.2 0.32 0.2 -0.1 0.33 -0 -0.1 0.3 0.28 0.05 0.11 0.1 -0 0 -0.1 -0 0.17 0.3 0.3 -0.1 -0.1 -0.2 0.37 0.38 1
29 0.25 -0.24 0.2 -0.1 -0.2 -0 0.2 -0.1 0.3 0.32 -0.2 -0.3 -0.1 -0.2 0.2 0.3 0.21 0.4 0.1 0.04 -0.2 -0.1 0.3 0.4 0.2 -0.2 -0.1 -0.1 1
30 -0.06 0.01 0.1 0 0.01 -0 0.1 0.06 0 0.06 0 0.06 0.05 0.03 0 0 0.09 0.1 0 0.09 0.03 0.01 0 0 0.1 0.16 0.23 0.2 0.1 1
31 -0.1 0.24 -0.2 0.1 0.21 0.1 -0.1 0.23 -0.1 -0.1 0.2 0.27 0.13 0.09 0 -0.1 -0 -0.1 0 0.12 0.23 0.3 -0.1 -0.1 -0.1 0.24 0.24 0.33 -0.2 0.14 1
32 0.22 -0.17 0.3 -0 -0.2 -0.1 0.1 -0.1 0.3 0.27 -0.2 -0.2 -0.1 -0.2 0.2 0.3 0.17 0.4 0.1 0.06 -0.2 -0.16 0.3 0.3 0.2 -0.1 0.04 -0.1 0.4 0.11 -0.1 1
33 0.21 -0.16 0.2 0 -0.2 -0.1 0.1 -0.2 0.2 0.14 -0.1 -0.2 0.04 -0 0.1 0.3 0.2 0.2 0.2 0.02 -0.2 -0.09 0.4 0.2 0.2 -0.1 0.03 -0.1 0.5 0.09 -0.1 0.6 1
34 0.1 -0.02 0.2 0 -0.1 -0 0.1 -0 0.1 0.01 -0.1 -0.1 -0.1 0 0.2 0.1 0.05 0.1 0.1 0.05 -0 -0.04 0.2 0.2 0.3 0 0 -0 0.3 0.14 -0 0.2 0.3 1
35 -0.08 0.18 -0.1 0.2 0.22 0.1 -0.2 0.09 -0.1 -0.2 0.3 0.22 0.31 0.34 -0.1 -0 0.01 -0.2 -0 0.1 0.33 0.32 -0 -0.2 -0.1 0.28 0.22 0.22 -0.1 0.11 0.2 -0.1 0 0.09 1










1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
1 1 1 4 1 1 5 5 2 1 2 5 1 2 5 2 4 1 5 48 2,304            5 4 4 5 2 5 5 2 1 2 4 1 5 4 4 1 2 56 3,136            2,688            
2 2 2 4 2 1 4 5 2 3 4 5 2 5 4 2 4 0 5 56 3,136            5 4 5 5 4 5 5 1 1 4 3 2 4 5 3 2 3 61 3,721            3,416            
3 1 1 4 1 2 4 5 2 2 2 4 1 4 3 1 4 2 3 46 2,116            5 5 2 4 3 4 5 2 1 2 4 2 4 4 3 2 2 54 2,916            2,484            
4 1 1 4 3 3 4 5 2 1 2 4 2 1 4 2 4 2 4 49 2,401            4 3 4 5 3 5 5 2 2 3 4 3 3 4 4 2 2 58 3,364            2,842            
5 5 2 4 1 4 5 4 3 4 1 5 1 2 5 1 4 1 5 57 3,249            5 3 5 5 2 3 4 4 2 4 5 1 4 5 1 1 2 56 3,136            3,192            
6 1 2 5 2 2 4 4 2 1 4 5 1 1 4 1 4 1 5 49 2,401            5 4 5 5 2 5 4 1 1 3 4 3 5 5 2 1 1 56 3,136            2,744            
7 1 2 5 2 1 5 5 1 1 1 5 1 1 5 1 5 1 5 48 2,304            5 3 5 5 3 5 5 1 1 3 3 1 5 5 3 1 1 55 3,025            2,640            
8 1 1 4 1 2 5 5 2 1 2 4 2 1 3 2 5 1 5 47 2,209            5 3 5 3 2 5 5 2 1 2 4 2 5 5 3 2 2 56 3,136            2,632            
9 5 5 4 5 1 5 5 1 5 5 5 1 5 5 1 5 1 5 69 4,761            5 4 4 5 1 5 5 5 1 5 5 1 5 5 1 1 1 59 3,481            4,071            
10 1 1 5 1 2 5 5 4 2 1 5 1 1 3 2 2 1 5 47 2,209            4 4 2 5 5 5 5 1 3 4 5 1 4 3 3 1 2 57 3,249            2,679            
11 2 1 4 3 1 5 5 2 2 1 5 1 3 4 1 5 1 4 50 2,500            4 2 2 5 4 5 5 1 1 3 1 1 4 4 4 1 2 49 2,401            2,450            
12 2 1 4 3 1 5 5 2 2 1 5 1 2 4 2 5 1 4 50 2,500            4 2 2 5 4 5 5 1 1 3 1 1 4 4 4 1 2 49 2,401            2,450            
13 2 2 5 2 1 5 4 2 2 2 4 1 2 2 2 3 2 3 46 2,116            5 2 4 4 2 5 4 2 1 4 3 2 4 4 4 1 3 54 2,916            2,484            
14 2 1 4 1 4 1 5 4 1 5 3 2 4 5 1 5 2 5 55 3,025            5 5 4 5 5 1 5 5 1 1 5 2 3 5 4 1 4 61 3,721            3,355            
15 1 2 4 2 2 4 4 4 4 1 4 1 1 4 2 4 2 4 50 2,500            4 4 2 4 2 4 4 1 1 4 4 4 4 4 4 2 2 54 2,916            2,700            
16 5 1 5 1 5 5 5 1 1 5 5 5 5 1 2 1 1 4 58 3,364            5 5 5 1 1 1 5 4 1 1 1 1 1 1 2 2 4 41 1,681            2,378            
17 5 1 5 2 2 5 5 5 2 1 1 4 1 5 2 5 1 5 57 3,249            5 4 2 5 2 5 5 1 1 4 4 2 5 5 3 1 2 56 3,136            3,192            
18 1 1 5 1 4 5 5 1 1 1 5 1 1 2 2 4 1 5 46 2,116            4 5 4 5 4 5 5 1 1 1 3 1 5 5 3 1 2 55 3,025            2,530            
19 1 2 5 1 1 4 4 1 1 3 5 1 3 2 1 5 2 5 47 2,209            5 4 5 5 2 5 4 2 1 5 2 1 4 5 3 2 2 57 3,249            2,679            
20 2 2 5 2 2 4 4 2 1 2 4 2 2 2 2 5 1 5 49 2,401            5 4 2 5 2 5 4 2 2 4 4 2 4 5 2 1 2 55 3,025            2,695            
21 2 2 5 1 1 4 5 2 1 3 5 1 2 5 2 4 2 4 51 2,601            5 4 2 5 2 5 5 1 1 4 3 2 4 5 2 1 2 53 2,809            2,703            
22 1 1 4 1 1 5 5 1 1 1 5 1 1 4 2 5 1 5 45 2,025            5 3 5 5 4 5 5 1 1 4 5 2 5 5 3 1 2 61 3,721            2,745            
23 4 1 5 2 2 5 5 4 2 3 5 2 1 5 2 3 0 5 56 3,136            5 5 3 5 2 5 5 2 1 4 4 2 4 4 4 2 2 59 3,481            3,304            
24 2 1 5 2 1 5 5 1 2 1 4 4 2 5 1 2 2 5 50 2,500            5 4 2 4 2 5 5 1 2 4 2 2 5 5 1 1 3 53 2,809            2,650            
25 1 1 5 1 1 5 5 1 1 1 1 1 1 5 1 5 1 5 42 1,764            5 5 1 5 5 5 5 5 1 0 5 1 5 5 1 1 1 56 3,136            2,352            
26 2 1 5 1 1 5 5 2 1 1 5 2 5 2 2 5 2 5 52 2,704            1 4 4 5 2 5 5 1 1 4 4 2 5 5 4 2 2 56 3,136            2,912            
27 2 2 5 1 1 1 5 1 2 2 5 1 1 4 2 5 2 5 47 2,209            5 4 4 5 2 5 5 2 1 4 4 1 5 5 2 1 1 56 3,136            2,632            
28 4 4 5 4 4 4 4 4 4 4 4 4 4 4 3 1 1 4 66 4,356            4 5 4 4 2 4 4 1 1 4 1 4 4 3 1 2 4 52 2,704            3,432            
29 1 1 5 1 2 5 5 4 1 2 5 1 2 5 1 4 1 5 51 2,601            5 4 4 5 2 5 5 1 1 2 4 3 5 5 4 1 5 61 3,721            3,111            
30 4 2 4 3 2 4 4 3 2 2 5 2 1 4 1 5 1 5 54 2,916            5 3 3 4 2 5 4 2 2 4 3 2 4 5 4 1 1 54 2,916            2,916            
31 2 2 4 2 2 4 4 2 2 2 4 2 2 4 2 4 2 4 50 2,500            2 4 2 4 4 5 4 2 2 2 4 2 4 4 2 2 2 51 2,601            2,550            
32 4 2 5 1 2 4 4 2 2 2 4 4 2 4 0 0 0 0 42 1,764            4 4 4 5 4 4 4 4 2 3 4 2 4 0 0 0 0 48 2,304            2,016            
33 2 5 2 5 2 2 5 2 5 2 2 4 2 2 2 2 5 5 56 3,136            2 2 5 2 3 5 5 2 2 5 4 2 3 2 5 5 2 56 3,136            3,136            
34 1 2 5 1 2 5 5 2 2 2 5 2 2 4 2 5 2 4 53 2,809            5 5 2 5 2 4 5 2 2 4 4 2 5 5 2 2 2 58 3,364            3,074            
35 1 2 5 1 3 4 3 4 2 1 3 2 1 4 2 4 4 4 50 2,500            5 5 2 4 2 4 3 3 1 2 3 2 3 4 2 1 2 48 2,304            2,400            
36 1 1 4 2 2 4 4 2 2 1 4 2 2 3 2 4 2 4 46 2,116            4 3 4 4 2 4 4 2 2 4 3 2 4 4 2 2 3 53 2,809            2,438            
37 4 1 4 1 1 4 4 2 2 1 4 1 1 4 4 5 1 5 49 2,401            5 4 4 5 2 4 4 2 1 2 4 1 5 5 2 1 1 52 2,704            2,548            
38 2 2 4 2 2 4 4 2 4 2 4 2 2 4 2 5 1 2 50 2,500            4 2 4 4 2 2 4 2 1 4 4 2 5 5 4 1 1 51 2,601            2,550            
39 2 1 5 1 1 5 5 1 1 1 5 1 2 5 1 5 1 5 48 2,304            5 3 1 5 1 5 5 1 1 3 3 1 5 5 3 1 4 52 2,704            2,496            
40 4 2 5 2 3 5 5 2 2 2 5 1 3 5 2 3 3 5 59 3,481            4 4 2 3 3 5 5 4 2 3 2 2 3 3 1 5 4 55 3,025            3,245            
41 1 1 5 2 2 5 5 2 2 2 5 2 1 5 2 5 1 5 53 2,809            5 4 4 5 2 5 5 1 1 4 4 2 5 5 2 1 2 57 3,249            3,021            
42 1 1 5 2 2 5 5 2 2 2 5 2 1 5 2 5 2 5 54 2,916            5 5 1 5 2 5 5 1 1 4 4 2 5 5 2 5 2 59 3,481            3,186            
43 1 5 5 1 1 5 5 4 4 1 5 2 3 3 1 5 1 1 53 2,809            5 2 4 5 2 5 5 2 1 5 5 1 3 5 5 1 2 58 3,364            3,074            
44 2 1 5 1 1 5 5 5 5 5 1 1 1 3 2 5 1 5 54 2,916            5 4 5 5 2 5 5 5 5 3 3 1 5 5 3 1 1 63 3,969            3,402            
45 1 1 5 2 1 5 5 2 2 2 5 1 2 5 2 4 1 5 51 2,601            5 5 5 5 3 5 5 2 1 4 3 2 5 5 3 1 2 61 3,721            3,111            
46 0 1 5 1 1 5 5 1 1 1 5 1 1 4 1 5 1 5 44 1,936            5 5 5 5 2 5 5 1 1 5 5 2 5 1 4 1 2 59 3,481            2,596            
47 1 1 5 2 2 1 1 2 2 2 5 2 2 1 2 3 2 3 39 1,521            5 5 5 5 2 1 1 2 1 3 5 2 1 3 2 2 2 47 2,209            1,833            
48 5 1 5 1 2 4 5 2 5 2 5 1 2 5 2 4 1 5 57 3,249            5 4 1 4 2 5 5 2 1 3 3 2 4 5 3 2 2 53 2,809            3,021            
49 3 1 5 1 1 5 5 2 2 2 1 1 1 5 1 2 1 5 44 1,936            5 4 5 5 1 5 5 2 2 3 3 1 5 5 1 3 1 56 3,136            2,464            
50 4 1 5 2 3 5 5 2 2 2 5 2 2 5 2 5 2 5 59 3,481            5 4 4 5 3 5 5 2 2 5 4 2 5 5 4 2 2 64 4,096            3,776            
51 2 1 4 4 2 4 5 0 0 0 0 0 0 0 2 4 2 4 34 1,156            4 4 2 5 2 5 5 0 0 0 0 0 0 4 4 2 4 41 1,681            1,394            
52 1 1 5 4 2 5 5 2 2 1 5 1 2 5 2 4 2 4 53 2,809            5 3 2 5 1 5 5 2 1 5 4 2 5 5 4 2 2 58 3,364            3,074            
53 2 1 4 1 2 4 4 2 4 2 5 1 2 4 2 4 2 4 50 2,500            5 4 5 5 2 5 4 5 2 4 4 2 4 4 4 2 2 63 3,969            3,150            
54 5 2 5 2 2 4 5 2 5 2 5 1 2 5 2 4 2 5 60 3,600            4 4 4 5 2 5 5 2 1 5 4 2 4 5 4 2 2 60 3,600            3,600            
55 1 5 5 3 1 5 5 2 1 1 4 1 2 5 2 4 1 4 52 2,704            5 4 5 5 3 5 5 2 1 1 2 2 4 4 2 1 2 53 2,809            2,756            
56 4 2 4 2 2 5 5 4 4 4 5 2 2 5 2 4 2 5 63 3,969            4 4 5 5 4 4 5 5 4 5 4 4 4 4 4 4 4 73 5,329            4,599            
57 1 1 5 1 1 5 5 2 1 2 4 1 1 5 1 5 1 5 47 2,209            5 5 4 5 1 5 5 1 1 5 5 1 5 5 4 1 1 59 3,481            2,773            
58 2 2 4 2 2 4 4 2 4 4 4 4 4 4 2 4 2 0 54 2,916            4 4 4 4 4 0 4 4 2 4 4 2 4 4 4 2 5 59 3,481            3,186            
59 2 2 4 2 4 4 5 4 5 2 5 5 4 5 4 5 1 4 67 4,489            5 4 5 5 4 5 5 2 2 5 5 2 4 5 4 1 1 64 4,096            4,288            
60 1 1 5 1 1 5 5 2 1 1 5 1 1 5 5 5 1 5 51 2,601            5 5 5 5 1 5 5 2 1 5 5 1 5 5 2 1 2 60 3,600            3,060            
61 5 1 5 2 1 5 5 2 1 4 5 1 1 1 1 5 1 4 50 2,500            5 3 2 5 3 5 5 2 1 5 5 1 5 5 1 1 1 55 3,025            2,750            
62 1 1 4 1 5 4 4 2 1 1 5 1 1 4 2 5 1 5 48 2,304            5 4 4 5 2 5 4 1 1 2 4 2 4 5 1 1 2 52 2,704            2,496            
63 5 1 1 2 5 5 5 2 2 2 5 1 2 5 2 5 1 5 56 3,136            5 5 2 1 4 5 5 2 1 3 4 2 5 4 1 2 4 55 3,025            3,080            
64 2 2 5 4 2 5 3 3 2 4 4 2 2 4 2 4 2 5 57 3,249            5 4 4 5 2 4 3 2 2 4 4 2 4 5 4 2 2 58 3,364            3,306            
65 1 2 5 1 1 5 5 0 0 0 0 0 0 0 1 4 1 5 31 961               5 2 4 5 5 5 5 0 0 0 0 0 0 5 1 1 5 43 1,849            1,333            
66 4 2 4 2 5 5 5 4 5 5 5 5 5 5 5 5 5 5 81 6,561            5 5 5 4 5 5 5 5 5 5 5 5 5 5 5 5 5 84 7,056            6,804            
67 1 1 4 2 2 5 5 4 1 1 5 1 1 4 2 5 1 5 50 2,500            5 2 5 5 2 5 5 1 1 2 4 5 4 5 2 1 1 55 3,025            2,750            
68 4 1 5 2 2 5 5 4 1 1 5 1 2 4 1 5 2 5 55 3,025            5 4 2 5 1 5 5 1 1 5 4 1 5 5 1 2 2 54 2,916            2,970            
69 1 2 5 5 1 5 1 2 1 1 5 2 1 5 1 5 1 4 48 2,304            5 5 2 5 1 5 1 1 1 5 4 2 5 5 2 1 2 52 2,704            2,496            
70 3 2 4 3 4 5 5 1 3 1 5 1 5 5 1 5 2 5 60 3,600            4 1 4 5 4 5 5 3 1 5 5 3 4 4 4 2 2 61 3,721            3,660            
71 3 1 4 4 5 4 3 2 1 3 5 1 1 5 2 5 2 5 56 3,136            5 5 5 5 3 5 3 1 0 5 5 3 5 5 1 1 1 58 3,364            3,248            
72 1 1 5 1 1 5 5 3 1 4 5 2 2 4 2 4 1 4 51 2,601            5 5 4 5 2 3 5 1 1 3 3 3 5 4 2 1 3 55 3,025            2,805            
73 1 1 4 2 1 5 4 3 4 2 5 2 1 5 1 4 1 5 51 2,601            4 5 5 5 1 5 4 2 3 2 4 1 5 5 4 1 1 57 3,249            2,907            
74 1 1 5 3 2 5 5 2 1 1 5 2 2 5 2 4 1 4 51 2,601            5 4 1 5 2 4 5 1 1 4 4 2 4 4 1 2 2 51 2,601            2,601            
75 4 2 3 1 4 4 4 4 2 2 3 2 4 3 3 3 2 3 53 2,809            3 2 2 4 4 4 4 2 2 3 3 4 4 3 2 2 2 50 2,500            2,650            
76 1 1 5 1 1 5 5 1 1 1 5 1 1 5 1 5 1 5 46 2,116            5 5 5 5 1 5 5 1 1 5 5 1 5 5 5 1 1 61 3,721            2,806            
77 2 1 5 2 1 5 5 2 1 1 5 1 1 2 2 5 1 5 47 2,209            5 4 2 5 2 5 5 1 1 4 5 2 1 5 3 1 2 53 2,809            2,491            
78 1 1 5 1 1 5 3 2 4 1 5 1 1 3 3 5 1 5 48 2,304            5 2 0 5 2 5 3 1 3 1 5 3 3 3 1 1 1 44 1,936            2,112            
79 1 1 5 1 1 5 5 1 1 5 5 1 1 5 1 3 5 5 52 2,704            5 5 0 5 1 5 5 1 1 4 5 1 5 5 1 1 1 51 2,601            2,652            
80 2 1 4 2 1 4 3 4 2 2 5 3 1 3 1 3 1 5 47 2,209            5 3 4 4 2 5 3 4 1 3 4 1 3 4 2 1 1 50 2,500            2,350            
81 2 1 5 2 1 2 3 4 2 4 5 1 1 4 2 5 1 5 50 2,500            4 3 5 5 4 5 3 4 2 5 5 3 4 5 3 1 3 64 4,096            3,200            
82 2 2 4 1 2 3 5 2 2 2 4 4 2 5 2 4 1 5 52 2,704            4 4 4 1 2 5 5 2 2 4 4 2 5 5 0 2 2 53 2,809            2,756            
83 1 1 3 2 2 4 5 2 2 1 5 2 2 1 1 5 1 5 45 2,025            4 3 5 4 2 5 5 1 2 3 3 2 1 4 1 1 2 48 2,304            2,160            
84 1 1 4 2 1 5 5 1 1 3 5 1 1 4 1 5 1 5 47 2,209            4 4 3 4 1 5 5 1 1 2 4 1 5 5 1 1 3 50 2,500            2,350            
85 1 1 5 4 2 4 4 3 1 2 5 1 2 4 2 4 1 4 50 2,500            5 4 4 5 3 4 4 1 1 4 4 3 4 4 4 1 2 57 3,249            2,850            
86 4 3 5 2 2 4 5 4 2 2 4 2 2 3 1 2 1 5 53 2,809            5 4 4 5 4 5 5 4 2 5 5 2 5 3 1 1 1 61 3,721            3,233            
87 1 1 4 1 1 5 5 1 1 1 5 1 1 3 1 3 1 5 41 1,681            5 5 4 5 1 5 5 1 1 1 5 1 5 5 1 1 2 53 2,809            2,173            
88 1 1 5 2 2 5 5 2 1 2 5 4 2 4 2 4 2 4 53 2,809            5 3 4 5 3 5 5 1 1 5 4 2 4 4 2 2 4 59 3,481            3,127            
89 2 1 4 2 2 4 4 2 2 2 5 2 2 4 2 2 2 3 47 2,209            5 4 5 5 2 3 4 1 1 4 3 2 4 4 2 2 2 53 2,809            2,491            
90 1 1 4 2 1 4 4 2 2 3 4 1 2 3 2 4 1 5 46 2,116            4 3 5 4 2 3 4 2 1 2 3 2 4 4 2 1 2 48 2,304            2,208            
91 3 2 4 3 2 4 5 2 1 4 5 1 2 3 2 4 1 5 53 2,809            4 4 4 4 3 4 5 3 2 5 4 2 3 4 3 1 3 58 3,364            3,074            
92 2 1 4 3 2 4 5 2 2 2 4 1 1 4 2 4 2 4 49 2,401            4 4 2 4 3 1 5 2 2 2 4 2 4 4 3 2 4 52 2,704            2,548            
93 2 2 4 1 1 4 4 2 2 2 4 2 2 4 2 4 2 4 48 2,304            4 4 2 4 1 4 4 2 2 4 4 2 4 4 2 2 2 51 2,601            2,448            
94 1 1 5 3 2 5 5 3 4 2 4 2 2 4 2 4 2 4 55 3,025            4 4 3 4 3 4 5 3 1 4 4 4 4 4 2 2 3 58 3,364            3,190            
95 1 1 5 2 1 5 5 2 1 1 5 1 1 5 2 5 1 5 49 2,401            4 5 5 5 1 5 5 1 1 4 5 1 5 5 4 1 2 59 3,481            2,891            
96 2 1 5 1 1 5 5 1 5 1 5 1 1 5 1 5 1 1 47 2,209            5 5 5 5 1 5 5 1 1 5 5 1 5 5 1 1 1 57 3,249            2,679            
97 2 1 5 3 3 3 5 2 1 1 5 2 2 2 2 4 1 3 47 2,209            5 3 4 5 2 3 5 1 1 5 4 3 5 4 3 5 1 59 3,481            2,773            
98 1 1 3 2 2 5 3 3 1 1 5 1 2 2 4 5 1 5 47 2,209            3 3 5 1 4 5 3 1 3 2 5 3 3 5 4 1 2 53 2,809            2,491            
99 1 1 4 2 2 4 4 4 1 1 4 1 3 4 2 4 1 4 47 2,209            4 3 3 4 3 5 4 1 2 4 3 4 4 5 2 2 3 56 3,136            2,632            
















101 1 1 4 1 1 4 5 2 2 4 4 1 2 4 2 4 2 4 48 2,304            4 4 2 4 2 5 5 2 1 2 4 2 4 4 4 2 4 55 3,025            2,640            
102 2 1 4 2 2 4 5 3 1 1 4 1 3 4 2 4 2 4 49 2,401            4 4 2 4 0 4 5 2 2 4 3 2 4 4 2 2 2 50 2,500            2,450            
103 1 2 5 1 1 5 5 2 2 2 5 2 1 4 2 5 1 5 51 2,601            4 4 1 5 2 5 5 2 1 2 4 1 4 5 4 1 1 51 2,601            2,601            
104 1 2 4 1 1 4 4 2 4 3 4 4 2 4 1 4 2 4 51 2,601            4 4 5 4 3 5 4 1 1 4 4 3 4 4 2 2 2 56 3,136            2,856            
105 1 1 5 1 1 5 5 1 1 1 5 1 2 5 1 5 2 4 47 2,209            5 4 3 5 3 5 5 1 1 5 5 1 5 5 2 1 3 59 3,481            2,773            
106 4 1 5 4 4 4 5 3 1 1 5 1 2 5 2 5 1 4 57 3,249            5 4 5 5 1 5 5 1 1 2 4 1 0 4 1 1 2 47 2,209            2,679            
107 5 1 5 1 1 5 4 2 2 4 4 2 2 4 2 5 1 4 54 2,916            5 4 5 5 1 4 4 2 2 4 4 2 4 4 1 1 2 54 2,916            2,916            
108 5 2 4 2 3 4 4 3 3 4 5 3 4 4 3 5 3 4 65 4,225            5 4 4 4 4 5 4 3 3 4 4 3 4 4 4 3 3 65 4,225            4,225            
109 5 1 5 1 2 5 4 2 4 2 4 2 2 4 2 4 2 5 56 3,136            5 5 2 5 4 4 4 2 2 4 4 2 4 5 3 2 2 59 3,481            3,304            
110 4 2 5 2 2 2 5 2 2 2 5 0 2 5 1 4 2 5 52 2,704            5 4 2 5 2 5 5 4 2 4 4 3 5 4 1 2 4 61 3,721            3,172            
111 5 1 5 1 5 5 5 1 5 5 5 1 1 5 1 5 1 5 62 3,844            5 1 5 5 5 5 5 1 1 5 5 1 5 5 1 1 2 58 3,364            3,596            
112 2 4 5 1 4 3 5 5 5 0 0 0 0 0 0 0 0 0 34 1,156            2 4 4 4 4 5 5 5 4 0 0 0 0 0 0 0 0 37 1,369            1,258            
113 1 1 4 3 2 4 5 2 2 2 3 2 2 3 2 3 2 4 47 2,209            4 3 3 4 2 5 5 4 2 4 2 2 3 4 3 2 2 54 2,916            2,538            
114 4 1 5 3 1 5 5 2 1 2 4 1 1 2 1 5 1 5 49 2,401            4 4 5 5 4 5 5 1 2 4 4 3 5 5 2 1 1 60 3,600            2,940            
115 1 1 5 1 1 5 5 1 1 3 5 1 1 2 2 4 1 5 45 2,025            5 4 4 5 4 5 5 2 1 4 5 2 5 5 5 1 2 64 4,096            2,880            
116 1 1 5 1 2 4 2 4 2 2 2 2 3 5 4 4 2 5 51 2,601            5 4 4 5 4 5 2 2 2 5 2 4 4 5 4 2 2 61 3,721            3,111            
117 5 1 5 1 1 5 5 1 5 1 5 1 1 5 1 5 1 5 54 2,916            5 5 5 5 2 5 5 1 1 5 5 1 5 5 5 1 2 63 3,969            3,402            
118 1 2 4 2 2 4 4 2 2 2 4 2 2 4 2 4 2 4 49 2,401            4 3 4 4 2 5 4 2 2 4 3 2 4 4 1 1 2 51 2,601            2,499            
119 1 1 5 2 1 5 5 2 1 3 5 1 1 2 1 5 1 5 47 2,209            5 4 5 5 4 5 5 1 1 4 4 2 5 4 4 1 1 60 3,600            2,820            
120 2 2 5 1 1 5 5 1 2 5 4 1 2 4 2 5 1 5 53 2,809            5 4 4 5 1 5 5 5 1 5 2 1 5 5 4 1 2 60 3,600            3,180            
121 1 1 4 2 5 0 5 3 5 4 4 1 1 5 2 3 1 5 52 2,704            5 1 2 4 2 5 5 1 1 2 3 2 4 3 4 1 2 47 2,209            2,444            
122 1 1 5 3 2 4 5 2 1 2 5 1 2 5 2 5 1 5 52 2,704            5 2 4 5 1 5 5 1 1 5 5 2 5 5 2 1 2 56 3,136            2,912            
123 1 1 5 1 1 5 5 2 1 1 5 1 1 5 1 5 1 5 47 2,209            4 4 1 5 1 5 5 1 1 5 5 2 5 5 1 1 1 52 2,704            2,444            
124 1 1 5 1 2 5 4 2 2 2 4 2 1 3 2 4 2 5 48 2,304            5 4 4 4 2 4 4 1 2 4 2 2 4 4 4 2 3 55 3,025            2,640            
125 2 1 4 2 2 4 5 2 2 2 5 2 2 3 2 4 2 3 49 2,401            5 3 5 5 3 3 5 3 2 5 4 3 5 4 3 2 2 62 3,844            3,038            
126 3 5 4 1 5 5 5 3 4 4 5 1 5 5 3 5 4 5 72 5,184            4 4 4 5 3 5 5 4 2 5 5 2 5 4 3 1 4 65 4,225            4,680            
127 1 1 5 2 2 5 5 2 2 1 5 1 2 4 1 5 1 4 49 2,401            5 4 4 5 2 5 5 2 1 4 4 2 5 4 1 2 2 57 3,249            2,793            
128 1 1 5 2 2 5 4 2 2 1 5 1 2 4 1 5 1 4 48 2,304            5 4 4 5 2 5 4 2 1 4 4 2 5 4 1 1 2 55 3,025            2,640            
129 5 1 5 1 3 5 5 2 1 1 4 1 5 5 1 3 2 5 55 3,025            5 4 4 5 3 4 5 1 1 5 5 2 3 5 1 2 3 58 3,364            3,190            
130 1 2 5 3 1 4 4 2 1 2 4 1 1 4 2 5 1 4 47 2,209            5 5 4 5 2 3 4 1 1 2 3 2 5 4 3 1 2 52 2,704            2,444            
131 2 2 5 2 1 5 5 2 2 1 5 1 2 5 2 5 2 5 54 2,916            5 4 4 5 5 5 5 2 2 5 5 2 4 5 2 2 2 64 4,096            3,456            
132 1 1 5 1 1 4 5 1 2 0 5 2 4 4 2 4 1 5 48 2,304            5 5 5 4 2 4 5 1 1 4 3 2 5 4 4 1 2 57 3,249            2,736            
133 2 1 5 2 2 5 5 2 1 1 5 2 5 2 2 5 1 3 51 2,601            4 4 2 5 3 4 5 1 1 5 4 1 5 3 4 1 1 53 2,809            2,703            
134 4 2 5 1 2 5 4 2 2 1 4 2 4 4 2 4 5 4 57 3,249            5 4 2 5 2 5 4 3 1 2 4 2 4 4 2 2 4 55 3,025            3,135            
135 1 1 5 1 1 5 5 2 2 2 5 1 2 5 1 5 1 5 50 2,500            5 5 4 5 2 4 5 2 1 4 4 2 5 4 3 1 2 58 3,364            2,900            
136 4 1 5 1 2 5 5 1 2 3 5 2 1 3 2 4 1 4 51 2,601            5 4 4 5 2 5 5 2 1 5 3 1 5 5 2 2 2 58 3,364            2,958            
137 1 1 5 2 2 4 5 2 2 2 4 2 2 4 2 4 2 4 50 2,500            5 4 4 4 2 4 5 2 1 4 4 2 4 4 2 4 2 57 3,249            2,850            
138 1 1 5 1 1 5 4 2 2 3 5 3 5 5 2 4 3 5 57 3,249            5 3 5 5 3 5 4 2 1 3 5 3 5 5 3 3 3 63 3,969            3,591            
139 1 1 5 2 1 5 5 2 2 4 5 1 2 4 1 5 1 5 52 2,704            5 4 3 5 2 5 5 1 2 4 4 4 5 4 5 1 2 61 3,721            3,172            
140 2 1 5 2 5 4 5 5 2 4 4 2 2 2 2 4 1 4 56 3,136            5 5 5 4 4 5 5 2 1 2 4 2 4 4 4 1 2 59 3,481            3,304            
141 1 1 4 1 2 5 4 3 2 2 5 5 4 4 2 3 2 4 54 2,916            4 3 4 5 3 5 4 2 1 4 4 2 4 4 1 2 3 55 3,025            2,970            
142 0 0 0 0 0 0 0 2 2 2 5 2 2 4 2 4 2 5 32 1,024            0 0 0 0 0 0 0 2 2 2 4 2 5 4 2 2 2 27 729               864               
143 1 1 5 1 1 5 3 2 1 1 5 1 1 4 1 5 1 5 44 1,936            5 3 1 5 1 5 3 1 1 1 5 3 4 5 5 1 5 54 2,916            2,376            
144 1 1 5 2 2 4 4 2 2 1 5 1 1 1 1 5 1 4 43 1,849            5 2 5 5 2 5 4 2 3 1 5 3 3 5 3 1 1 55 3,025            2,365            
145 1 1 5 1 2 4 5 1 5 1 5 1 2 5 1 5 1 5 51 2,601            4 4 5 5 4 5 5 2 1 5 4 2 5 4 4 1 2 62 3,844            3,162            
146 1 1 5 1 2 5 5 1 3 1 5 2 1 2 1 5 1 5 47 2,209            5 4 5 5 1 5 5 1 1 4 3 2 5 5 3 2 2 58 3,364            2,726            
147 1 1 5 2 2 4 5 2 1 1 5 1 1 4 2 4 1 4 46 2,116            5 4 5 5 4 5 5 2 1 5 5 2 4 5 1 1 2 61 3,721            2,806            
148 1 1 5 1 4 5 5 0 1 1 5 1 1 5 1 5 1 5 48 2,304            5 4 5 5 0 5 5 5 1 5 4 1 5 4 4 1 1 60 3,600            2,880            
149 2 1 5 1 1 5 5 1 1 4 5 2 1 4 1 4 1 5 49 2,401            5 4 5 5 2 5 5 1 1 4 4 1 5 5 3 1 1 57 3,249            2,793            
150 2 1 5 2 2 5 5 2 2 1 5 1 2 4 2 4 1 4 50 2,500            5 4 3 5 2 4 5 2 1 5 5 2 5 5 4 2 2 61 3,721            3,050            
151 1 1 5 2 1 4 5 4 1 4 5 1 1 5 3 5 1 1 50 2,500            5 5 5 5 2 4 5 1 1 5 5 1 5 5 4 2 1 61 3,721            3,050            
152 2 1 4 2 2 4 5 2 2 1 5 1 2 4 3 4 1 5 50 2,500            4 4 5 5 4 5 5 2 2 2 4 2 4 5 4 1 4 62 3,844            3,100            
153 3 1 5 1 2 5 4 2 2 2 5 2 1 4 1 3 2 2 47 2,209            5 5 5 5 2 4 4 2 1 4 4 2 5 4 4 2 1 59 3,481            2,773            
154 1 1 5 1 1 5 5 1 1 1 5 1 1 5 1 5 1 3 44 1,936            5 4 5 5 1 5 5 1 1 5 5 1 5 5 1 1 1 56 3,136            2,464            
155 5 2 5 4 3 4 5 3 4 2 5 3 1 5 3 3 1 5 63 3,969            5 4 4 5 3 5 5 3 4 5 5 3 4 5 2 1 3 66 4,356            4,158            
156 1 1 5 1 2 4 4 4 2 2 5 2 1 5 3 4 2 3 51 2,601            5 4 3 5 4 5 4 5 4 5 5 3 3 5 3 2 2 67 4,489            3,417            
157 1 1 5 1 1 5 5 1 1 2 5 1 1 3 3 5 1 5 47 2,209            5 5 5 5 1 5 5 1 1 4 4 2 4 4 3 1 2 57 3,249            2,679            
158 4 1 4 2 1 5 5 2 1 3 5 2 2 4 2 4 2 5 54 2,916            5 4 5 5 2 5 5 1 1 4 3 2 5 5 4 2 2 60 3,600            3,240            
159 1 1 5 1 1 4 3 4 2 1 5 1 1 2 1 3 2 5 43 1,849            5 5 5 5 3 5 3 1 2 4 3 3 3 4 4 2 3 60 3,600            2,580            
160 3 1 5 2 1 5 5 3 2 2 4 2 1 4 1 4 1 5 51 2,601            5 4 5 5 2 5 5 2 1 5 4 2 4 5 2 1 3 60 3,600            3,060            
161 4 4 5 2 2 5 5 2 2 2 5 1 2 5 2 5 2 5 60 3,600            5 4 5 5 2 5 5 2 2 4 5 2 5 5 4 2 3 65 4,225            3,900            
162 2 2 4 2 2 5 4 4 4 1 4 4 2 4 2 5 2 5 58 3,364            5 5 4 5 2 5 4 2 1 4 4 2 4 4 4 1 2 58 3,364            3,364            
163 5 1 5 1 1 5 5 1 1 1 5 1 1 5 1 5 1 5 50 2,500            5 5 5 5 1 5 5 1 1 5 5 1 5 5 1 1 1 57 3,249            2,850            
164 4 2 4 2 2 4 5 2 2 3 5 1 1 3 2 4 2 5 53 2,809            4 4 4 4 2 4 5 2 2 5 5 2 5 4 4 2 2 60 3,600            3,180            
165 1 1 5 1 5 5 5 5 5 1 5 1 1 5 1 5 1 5 58 3,364            5 2 4 5 3 5 5 1 1 2 3 1 5 5 1 1 3 52 2,704            3,016            
166 1 1 5 1 1 5 5 1 2 2 5 1 4 4 2 5 1 5 51 2,601            5 4 4 5 1 5 5 5 1 4 4 1 4 4 1 1 1 55 3,025            2,805            
167 4 1 5 1 3 4 5 2 2 4 5 2 2 5 2 5 2 4 58 3,364            5 4 5 5 3 5 5 2 1 5 4 2 4 4 2 1 3 60 3,600            3,480            
168 2 1 4 2 2 3 4 2 2 3 4 2 2 4 2 4 2 5 50 2,500            4 4 3 4 2 4 4 2 2 2 4 2 4 4 2 2 2 51 2,601            2,550            
169 1 1 5 1 1 5 4 2 2 5 5 1 1 5 1 5 1 2 48 2,304            5 4 4 5 2 5 4 1 1 5 4 2 5 5 4 1 2 59 3,481            2,832            
170 4 2 4 1 1 4 4 1 4 1 5 1 4 5 1 5 1 4 52 2,704            5 3 2 5 1 5 4 4 2 2 2 1 5 5 4 1 2 53 2,809            2,756            
171 0 1 5 1 1 1 3 0 1 1 5 2 2 2 2 4 2 3 36 1,296            4 4 0 5 2 1 3 1 1 5 5 2 4 4 2 2 2 47 2,209            1,692            
172 2 1 5 1 1 5 5 1 1 4 5 4 4 5 4 5 2 5 60 3,600            5 4 2 5 3 5 5 4 5 4 5 3 5 5 2 2 2 66 4,356            3,960            
173 2 2 4 3 4 4 4 3 2 1 5 1 1 3 1 4 1 4 49 2,401            5 3 3 4 2 5 4 3 3 1 2 1 5 5 1 1 2 50 2,500            2,450            
174 1 1 5 1 1 5 4 3 2 1 5 1 1 5 1 5 1 5 48 2,304            5 2 1 4 1 5 4 2 3 5 3 2 4 5 2 1 2 51 2,601            2,448            
175 1 1 5 1 1 5 4 3 2 1 5 1 1 5 1 5 1 5 48 2,304            5 2 1 4 1 5 4 2 3 5 3 2 4 5 2 1 2 51 2,601            2,448            
176 5 4 5 2 3 4 5 2 3 5 2 4 3 4 3 3 3 5 65 4,225            5 5 4 4 4 5 5 3 3 4 3 2 2 3 3 2 4 61 3,721            3,965            
177 2 1 3 1 1 2 3 1 2 2 3 1 1 3 1 4 1 3 35 1,225            3 3 2 4 1 2 3 1 1 1 3 1 3 3 2 1 2 36 1,296            1,260            
178 1 1 5 2 2 4 5 2 2 2 5 2 2 5 2 4 2 5 53 2,809            5 5 5 5 2 4 5 2 1 2 4 2 4 4 2 2 2 56 3,136            2,968            
179 1 1 5 1 1 5 4 3 2 1 5 1 1 5 1 5 1 5 48 2,304            5 2 1 4 1 5 4 2 3 5 3 2 4 5 2 1 2 51 2,601            2,448            
180 1 1 5 1 1 5 5 2 1 1 5 1 1 5 1 5 1 5 47 2,209            5 5 1 5 1 5 5 1 1 5 4 1 5 4 4 1 1 54 2,916            2,538            
181 2 1 4 1 1 4 4 2 2 2 4 1 1 4 1 4 1 4 43 1,849            4 4 4 4 1 5 4 2 2 4 4 1 4 4 4 1 1 53 2,809            2,279            
182 1 1 5 3 1 5 5 1 2 2 5 1 1 4 1 5 1 5 49 2,401            5 5 5 5 1 5 5 1 1 4 5 1 5 5 3 1 2 59 3,481            2,891            
183 1 1 5 2 2 4 4 2 2 4 4 4 2 2 2 4 1 5 51 2,601            4 4 4 4 2 3 4 2 2 3 5 2 4 5 4 1 4 57 3,249            2,907            
184 1 1 4 2 2 5 5 2 2 1 5 2 1 4 1 5 1 5 49 2,401            5 4 5 5 2 5 5 2 1 5 5 2 5 5 5 1 1 63 3,969            3,087            
185 3 2 5 2 2 5 5 4 3 5 5 3 4 4 2 4 2 4 64 4,096            5 3 3 5 4 4 5 4 1 5 5 2 4 4 4 2 2 62 3,844            3,968            
186 1 1 5 1 1 5 5 4 5 1 5 1 1 4 1 5 1 5 52 2,704            5 0 5 5 1 5 5 1 4 5 4 2 5 5 5 1 1 59 3,481            3,068            
187 1 1 5 1 1 5 4 2 1 2 4 1 1 4 2 5 1 4 45 2,025            5 4 4 5 3 5 4 1 2 2 4 2 4 5 2 1 1 54 2,916            2,430            
188 1 1 4 2 2 4 5 1 2 3 4 2 2 4 2 4 1 4 48 2,304            4 4 4 4 2 5 5 1 1 4 3 2 4 4 4 1 2 54 2,916            2,592            
189 5 4 4 2 2 5 5 2 5 2 4 2 4 5 2 5 2 5 65 4,225            5 5 4 5 2 5 5 4 2 0 4 3 4 3 2 2 2 57 3,249            3,705            
190 1 1 5 4 1 5 5 2 1 1 5 2 1 5 1 5 0 5 50 2,500            5 3 4 5 3 5 5 1 1 4 3 1 5 5 2 1 2 55 3,025            2,750            
191 1 1 5 2 1 5 5 2 1 1 5 1 1 3 2 4 1 5 46 2,116            5 5 4 5 2 5 5 1 1 5 4 2 4 4 2 1 2 57 3,249            2,622            
192 0 1 5 2 3 3 5 1 4 1 5 1 3 5 2 4 2 5 52 2,704            3 4 4 5 3 5 5 1 1 5 5 1 5 4 3 1 3 58 3,364            3,016            
193 5 1 4 2 2 5 5 2 2 2 5 2 1 4 1 5 1 5 54 2,916            5 4 5 5 2 5 5 2 1 5 5 2 5 5 5 1 1 63 3,969            3,402            
194 2 2 4 2 2 5 5 2 2 1 5 4 2 5 2 5 1 4 55 3,025            5 3 2 5 1 5 5 2 1 4 1 2 5 5 4 1 2 53 2,809            2,915            
195 2 1 5 1 2 5 5 2 1 2 5 2 5 4 2 5 2 2 53 2,809            5 4 2 5 2 5 5 2 1 4 4 2 5 5 2 2 2 57 3,249            3,021            
196 0 1 4 2 2 5 5 2 2 2 5 2 1 4 1 5 1 5 49 2,401            5 4 5 5 2 5 5 2 1 5 5 2 5 5 5 1 1 63 3,969            3,087            
197 0 1 5 2 1 5 5 2 2 2 4 1 2 4 2 4 2 5 49 2,401            5 4 5 5 1 5 5 2 1 5 4 2 5 5 4 2 3 63 3,969            3,087            
198 1 2 5 5 5 5 5 2 1 5 5 2 1 2 1 5 2 4 58 3,364            5 4 5 5 5 5 5 1 2 5 2 2 5 5 2 2 4 64 4,096            3,712            
199 2 2 5 2 2 5 4 4 5 4 4 4 2 5 1 4 1 5 61 3,721            4 4 3 5 2 4 4 2 1 5 4 1 4 5 1 1 2 52 2,704            3,172            










201 1 1 5 1 1 4 5 1 1 2 5 1 1 4 1 3 1 1 39 1,521            5 0 4 4 1 5 5 1 1 2 5 1 4 5 1 1 1 46 2,116            1,794            
202 2 1 5 1 1 4 4 2 2 2 5 1 1 5 1 4 1 5 47 2,209            5 4 4 5 2 4 4 2 1 4 4 2 4 4 1 1 2 53 2,809            2,491            
203 3 1 3 2 2 3 5 2 2 2 4 2 2 4 2 4 2 5 50 2,500            3 4 5 4 3 5 5 4 2 4 0 2 4 4 4 2 2 57 3,249            2,850            
204 2 2 4 2 2 5 5 2 2 2 4 4 2 5 2 5 2 4 56 3,136            5 3 2 5 2 5 5 2 2 4 2 2 4 5 4 2 2 56 3,136            3,136            
205 2 2 4 2 2 4 4 0 2 2 4 4 2 5 2 4 2 4 51 2,601            4 4 2 5 2 4 4 2 2 4 2 2 4 5 2 2 2 52 2,704            2,652            
206 2 2 5 2 2 5 5 4 2 5 5 2 4 5 2 5 1 5 63 3,969            5 4 4 5 3 5 5 2 2 2 2 2 4 5 2 1 2 55 3,025            3,465            
207 4 4 4 1 1 5 5 1 1 4 5 1 1 5 1 4 1 5 53 2,809            5 5 1 5 1 5 5 1 1 4 4 1 5 4 4 1 1 53 2,809            2,809            
208 2 1 5 1 1 5 5 1 5 1 5 5 5 5 2 5 2 5 61 3,721            5 5 5 5 1 5 5 5 1 5 4 4 5 4 4 2 4 69 4,761            4,209            
209 5 4 4 2 4 4 3 4 3 4 4 4 5 5 2 5 2 5 69 4,761            5 4 3 5 5 5 3 5 4 4 4 5 4 5 2 2 4 69 4,761            4,761            
210 4 1 5 2 2 4 4 1 1 1 5 4 2 4 2 4 1 4 51 2,601            5 4 4 5 2 5 4 2 2 5 4 2 4 4 2 2 2 58 3,364            2,958            
211 3 4 5 2 2 1 5 4 3 1 5 3 3 5 2 5 2 5 60 3,600            4 3 5 5 0 5 5 2 5 4 4 2 5 3 3 1 3 59 3,481            3,540            
212 1 1 5 1 1 5 3 3 1 5 5 1 2 4 1 5 1 3 48 2,304            3 1 5 5 1 5 3 1 1 2 3 4 3 5 0 1 1 44 1,936            2,112            
213 4 1 5 1 1 5 5 1 1 3 5 1 1 4 4 5 1 5 53 2,809            5 4 4 5 1 5 5 1 1 3 4 1 4 5 1 1 3 53 2,809            2,809            
214 1 2 5 2 2 4 5 2 2 2 5 2 2 4 2 5 2 5 54 2,916            5 4 4 5 2 2 5 2 2 5 5 2 5 5 4 2 2 61 3,721            3,294            
215 2 2 5 3 2 5 5 3 2 3 4 4 4 5 2 5 2 5 63 3,969            5 4 3 5 3 5 5 4 1 5 2 3 3 4 1 2 3 58 3,364            3,654            
216 1 1 4 0 1 4 5 1 1 5 5 1 1 4 1 4 5 5 49 2,401            5 4 4 5 1 5 5 1 1 5 4 1 5 5 3 1 2 57 3,249            2,793            
217 2 2 5 1 2 4 4 2 2 2 4 2 2 5 2 5 2 5 53 2,809            5 3 2 5 2 4 4 2 2 3 4 2 4 4 3 2 3 54 2,916            2,862            
218 4 1 5 1 2 5 5 4 2 4 5 5 5 4 1 5 2 4 64 4,096            4 4 5 5 2 5 5 2 1 4 4 2 5 5 4 1 4 62 3,844            3,968            
219 5 1 5 1 1 5 5 1 1 1 5 0 5 5 1 1 1 5 49 2,401            5 5 0 5 1 5 5 5 1 5 5 1 5 5 1 1 1 56 3,136            2,744            
220 1 4 4 5 4 5 5 1 3 2 5 1 5 5 3 1 1 5 60 3,600            5 3 5 5 5 5 5 1 2 5 5 1 5 1 1 5 4 63 3,969            3,780            
221 1 1 5 1 2 5 5 2 1 2 5 1 2 4 2 4 2 5 50 2,500            5 4 4 5 1 5 5 1 2 4 4 2 4 5 2 2 4 59 3,481            2,950            
222 1 1 5 1 2 5 5 1 1 2 4 4 2 4 2 4 1 5 50 2,500            5 4 4 5 1 5 5 1 1 5 0 1 4 5 3 1 3 53 2,809            2,650            
223 4 4 5 1 1 5 4 3 4 1 5 3 4 5 2 5 2 5 63 3,969            4 5 4 5 4 5 4 5 1 5 4 4 4 5 1 2 3 65 4,225            4,095            
224 1 1 5 1 2 5 3 2 1 1 5 2 2 3 2 4 1 5 46 2,116            3 3 3 5 1 5 3 2 1 2 3 2 5 5 1 1 2 47 2,209            2,162            
225 5 4 5 1 5 5 5 4 5 2 5 2 5 5 2 4 3 5 72 5,184            5 4 2 2 3 5 5 5 2 5 4 2 5 5 2 3 4 63 3,969            4,536            
226 1 1 4 1 2 5 5 1 5 1 5 1 1 5 2 4 2 4 50 2,500            5 4 4 5 2 5 5 2 1 5 4 1 5 5 2 2 2 59 3,481            2,950            
227 4 2 4 2 2 4 4 2 2 2 4 4 4 5 2 5 2 5 59 3,481            5 4 2 5 2 4 4 2 4 4 4 4 5 4 4 2 3 62 3,844            3,658            
228 3 2 5 1 2 5 5 2 5 2 5 5 4 5 2 5 2 5 65 4,225            5 5 4 5 3 4 5 2 2 5 5 2 5 5 2 2 2 63 3,969            4,095            
229 2 1 5 2 2 4 5 2 5 1 4 2 4 5 1 4 1 4 54 2,916            5 4 4 5 4 0 5 1 1 4 5 2 4 5 2 1 4 56 3,136            3,024            
230 4 4 4 2 2 4 4 2 4 2 4 4 4 4 2 4 2 4 60 3,600            4 4 4 4 2 4 4 2 2 4 4 2 4 4 2 4 4 58 3,364            3,480            
231 2 2 5 2 5 5 5 2 2 2 5 5 2 5 2 5 2 2 60 3,600            5 5 2 5 5 4 5 2 1 2 5 2 5 5 4 2 2 61 3,721            3,660            
232 4 4 3 3 4 4 5 2 2 4 4 4 4 5 5 4 4 4 69 4,761            2 3 1 5 4 5 5 5 2 5 2 4 5 4 2 2 5 61 3,721            4,209            
233 5 5 5 1 5 5 1 1 1 1 5 5 1 5 1 5 5 5 62 3,844            5 5 5 5 1 5 1 1 1 1 5 1 5 5 1 5 1 53 2,809            3,286            
234 4 1 5 1 1 5 5 1 4 2 5 1 1 5 1 5 1 5 53 2,809            5 4 2 5 2 5 5 4 1 2 4 2 5 4 4 1 2 57 3,249            3,021            
235 4 2 4 2 1 4 5 2 2 1 0 2 4 4 2 4 4 2 49 2,401            4 2 1 4 2 4 5 5 2 2 4 2 4 5 4 2 4 56 3,136            2,744            
236 5 1 5 1 1 5 5 2 2 1 5 4 3 4 2 4 3 5 58 3,364            5 4 5 5 5 5 5 2 1 4 2 2 4 5 2 2 3 61 3,721            3,538            
237 5 1 5 4 3 5 5 5 4 3 5 4 4 5 4 5 5 5 77 5,929            5 4 4 5 5 5 5 4 4 5 4 5 5 5 5 4 4 78 6,084            6,006            
238 1 1 4 2 4 4 5 4 2 1 0 1 2 5 2 3 3 3 47 2,209            5 4 3 5 2 5 5 2 2 3 3 3 4 4 3 4 3 60 3,600            2,820            
239 5 1 4 2 2 5 5 2 5 2 5 1 1 5 2 5 1 5 58 3,364            5 5 0 5 0 5 5 0 1 5 4 1 5 5 2 2 2 52 2,704            3,016            
240 2 1 4 2 3 5 5 2 2 2 5 1 3 4 3 4 1 4 53 2,809            5 4 2 5 3 5 5 2 1 3 3 3 5 4 4 1 2 57 3,249            3,021            
241 2 0 4 2 3 4 5 3 5 2 5 2 2 3 3 4 2 5 56 3,136            4 3 2 5 2 5 5 2 2 0 3 2 4 4 3 2 4 52 2,704            2,912            
242 4 2 5 2 2 5 5 3 4 2 4 3 4 4 3 4 3 4 63 3,969            5 5 5 5 4 4 5 4 2 4 4 2 4 4 0 2 4 63 3,969            3,969            
243 1 1 3 2 1 3 3 3 1 1 5 1 2 5 2 5 1 4 44 1,936            3 3 4 4 2 5 3 1 1 2 3 2 5 4 2 1 2 47 2,209            2,068            
244 1 1 2 4 4 4 4 2 1 1 2 2 3 5 2 0 1 5 44 1,936            1 1 4 4 4 4 4 3 3 3 3 3 2 2 3 4 3 51 2,601            2,244            
245 2 2 4 3 2 5 3 3 2 2 4 4 4 5 4 4 1 3 57 3,249            4 2 4 4 4 4 3 4 4 2 4 2 4 5 3 2 5 60 3,600            3,420            
246 4 1 5 4 5 3 4 5 3 4 5 5 5 4 2 5 2 5 71 5,041            5 3 5 3 4 5 4 4 5 3 4 4 4 5 5 2 1 66 4,356            4,686            
247 2 1 3 2 1 4 4 2 2 4 4 2 2 4 2 0 2 4 45 2,025            5 2 4 4 3 5 4 2 2 2 4 2 4 4 4 2 2 55 3,025            2,475            
248 1 2 5 2 1 4 5 2 4 1 5 1 1 4 1 4 2 4 49 2,401            5 4 3 5 2 4 5 2 2 4 4 2 4 5 3 2 2 58 3,364            2,842            
249 3 1 4 2 2 4 5 5 2 1 5 1 1 4 1 4 2 4 51 2,601            4 4 1 4 2 5 5 2 1 4 4 2 4 5 3 2 2 54 2,916            2,754            
250 1 1 1 1 1 4 5 2 1 4 5 1 3 5 5 5 1 5 51 2,601            4 1 2 1 3 4 5 1 2 1 1 4 5 5 2 1 5 47 2,209            2,397            
251 1 1 5 1 1 5 5 1 1 5 5 1 3 5 1 3 1 0 45 2,025            5 2 0 5 5 5 5 1 1 5 2 3 3 5 1 1 1 50 2,500            2,250            
252 4 2 4 2 4 5 5 2 4 2 2 2 4 4 4 4 2 4 60 3,600            4 4 4 5 2 5 5 2 2 2 2 2 4 4 0 2 4 53 2,809            3,180            
253 1 1 4 1 1 4 4 2 2 1 5 1 4 4 2 4 2 5 48 2,304            4 3 2 5 2 5 4 1 1 4 4 2 4 4 4 2 2 53 2,809            2,544            
254 1 2 4 2 1 4 5 2 1 1 5 1 1 4 2 4 1 5 46 2,116            5 3 4 5 1 5 5 1 1 5 5 1 4 5 3 1 2 56 3,136            2,576            
255 1 1 5 2 2 4 2 2 2 1 3 1 2 4 3 4 1 3 43 1,849            4 2 4 4 2 5 2 2 2 3 3 3 4 4 3 2 2 51 2,601            2,193            
256 2 0 4 2 0 4 5 3 5 2 4 2 2 4 3 4 4 4 54 2,916            4 3 2 5 2 4 5 2 2 0 4 2 4 4 3 5 2 53 2,809            2,862            
257 5 2 5 1 1 5 5 1 2 5 0 3 1 5 1 5 2 5 54 2,916            4 1 3 5 1 5 5 1 2 5 4 2 5 5 3 2 3 56 3,136            3,024            
258 2 5 5 2 2 5 4 2 4 3 5 4 2 4 2 4 4 4 63 3,969            4 5 4 5 2 5 4 3 2 4 4 2 4 4 4 4 4 64 4,096            4,032            
259 2 2 5 2 2 5 5 2 2 2 5 2 5 5 2 5 2 5 60 3,600            5 5 5 5 5 5 5 2 2 5 5 2 5 5 5 2 2 70 4,900            4,200            
260 5 5 5 5 5 5 5 5 5 5 0 0 5 0 1 5 1 5 67 4,489            5 5 5 5 5 5 5 5 5 0 5 5 0 5 5 5 5 75 5,625            5,025            
261 5 1 4 1 1 5 5 2 2 2 5 1 2 4 2 4 1 5 52 2,704            4 2 4 5 2 4 5 1 1 2 4 2 4 5 4 2 2 53 2,809            2,756            
262 1 2 5 2 2 5 4 3 1 2 5 1 1 3 2 4 2 5 50 2,500            4 4 5 4 2 5 4 1 1 4 5 2 5 4 4 2 3 59 3,481            2,950            
263 2 2 4 2 1 5 5 2 2 4 5 1 1 4 2 5 2 5 54 2,916            5 4 4 5 2 5 5 2 1 5 4 2 4 5 4 1 2 60 3,600            3,240            
264 2 1 5 2 2 5 5 4 2 2 5 1 2 4 2 5 1 5 55 3,025            5 4 2 5 2 5 5 1 1 5 4 2 4 5 1 2 4 57 3,249            3,135            
265 5 2 5 2 1 5 4 1 2 1 5 1 1 2 1 5 2 4 49 2,401            4 1 4 5 2 4 4 2 1 1 4 1 5 4 4 2 2 50 2,500            2,450            
266 1 1 5 4 1 5 5 5 4 2 5 1 1 5 2 5 2 5 59 3,481            5 2 2 5 1 5 5 1 1 4 5 3 5 5 2 2 2 55 3,025            3,245            
267 2 2 4 2 2 5 4 2 4 4 5 2 2 3 2 4 2 4 55 3,025            4 4 3 4 2 4 4 2 1 2 4 2 4 5 4 2 2 53 2,809            2,915            
268 4 3 5 4 4 5 4 4 4 4 4 2 2 2 2 4 2 5 64 4,096            4 4 5 5 4 5 4 4 2 4 5 2 4 4 3 2 3 64 4,096            4,096            
269 1 2 5 2 1 5 5 2 2 2 5 1 2 5 2 5 1 5 53 2,809            5 5 2 5 2 5 5 2 1 2 4 2 5 4 1 1 2 53 2,809            2,809            
270 2 1 5 1 2 5 5 2 2 1 5 1 1 4 1 5 1 5 49 2,401            5 4 4 5 2 5 5 1 1 1 5 1 5 5 4 1 2 56 3,136            2,744            
271 2 1 4 1 2 4 4 2 1 5 4 2 5 5 3 4 1 4 54 2,916            4 4 4 5 1 5 4 1 4 2 4 2 4 5 2 1 4 56 3,136            3,024            
272 1 1 4 1 1 5 5 2 1 2 5 1 1 2 2 3 1 5 43 1,849            4 4 5 5 1 5 5 1 1 4 3 1 4 5 4 1 3 56 3,136            2,408            
273 1 1 5 1 1 5 5 1 1 2 5 1 1 5 1 5 1 5 47 2,209            5 4 1 5 1 5 5 1 1 4 5 1 5 5 4 1 1 54 2,916            2,538            
274 2 1 5 2 2 5 5 2 2 2 5 2 2 4 2 5 1 5 54 2,916            5 5 5 5 2 5 5 1 2 5 4 2 5 5 4 1 2 63 3,969            3,402            
275 5 2 5 2 2 5 5 2 4 2 5 2 2 2 2 4 2 5 58 3,364            4 1 4 4 2 5 5 2 1 4 4 2 5 4 4 2 2 55 3,025            3,190            
276 2 1 4 2 2 5 4 2 1 2 4 3 2 5 1 4 2 5 51 2,601            4 4 4 4 2 5 4 2 2 2 3 1 4 4 3 2 4 54 2,916            2,754            
277 1 1 5 1 1 5 4 2 3 2 5 2 2 4 2 5 1 5 51 2,601            5 4 4 5 3 5 4 2 1 2 4 1 5 5 4 1 2 57 3,249            2,907            
278 4 2 5 2 5 5 5 2 4 3 5 4 5 4 2 5 1 5 68 4,624            5 5 4 4 2 5 5 2 2 4 4 2 5 4 3 1 2 59 3,481            4,012            
279 1 1 5 2 2 4 3 2 2 1 5 2 1 3 2 5 1 5 47 2,209            5 4 5 5 2 5 3 1 1 4 4 1 4 4 0 1 3 52 2,704            2,444            
280 2 1 5 1 1 4 5 1 2 2 4 2 2 5 2 5 1 5 50 2,500            5 4 4 4 2 4 5 2 2 4 5 2 5 5 3 5 3 64 4,096            3,200            
281 1 1 5 1 1 5 5 2 2 2 5 2 2 2 1 5 1 5 48 2,304            5 3 1 5 4 5 5 1 2 2 4 1 5 5 4 1 1 54 2,916            2,592            
282 2 1 4 1 2 0 5 2 5 1 4 1 2 4 2 3 0 4 43 1,849            4 3 4 5 2 0 5 1 1 5 4 2 4 5 4 2 4 55 3,025            2,365            
283 5 5 5 1 1 5 5 1 1 1 5 5 1 0 1 4 1 5 52 2,704            5 5 5 5 1 5 5 1 1 5 5 5 5 4 4 1 2 64 4,096            3,328            
284 5 1 5 2 1 5 5 2 4 5 5 2 3 5 2 5 2 2 61 3,721            5 5 5 5 5 5 5 2 2 5 5 5 5 5 4 5 2 75 5,625            4,575            
285 5 1 5 1 2 5 5 2 4 1 4 5 1 5 4 5 2 5 62 3,844            5 4 5 5 5 0 5 5 1 2 5 1 5 5 5 4 5 67 4,489            4,154            
286 4 2 5 2 2 5 5 2 4 1 5 5 2 5 2 5 2 5 63 3,969            5 5 5 5 5 5 5 2 2 5 5 2 5 5 2 2 2 67 4,489            4,221            
287 2 2 4 2 2 4 5 2 2 2 2 2 2 4 2 4 2 5 50 2,500            4 4 2 5 2 5 5 2 2 4 4 2 4 4 0 0 2 51 2,601            2,550            
288 5 1 5 1 1 5 5 1 1 2 5 1 1 5 1 5 5 2 52 2,704            5 4 5 5 1 5 5 1 1 4 5 1 5 5 1 1 2 56 3,136            2,912            
289 5 1 5 1 2 4 5 1 3 1 4 3 2 5 1 4 5 5 57 3,249            5 4 4 5 5 5 5 2 1 5 4 2 5 5 1 5 3 66 4,356            3,762            
290 2 1 5 1 1 5 5 1 2 1 5 1 1 5 1 5 1 5 48 2,304            5 4 5 5 2 5 5 1 1 5 5 1 5 5 0 1 2 57 3,249            2,736            
291 1 0 4 1 1 4 4 2 5 1 4 4 2 2 2 4 2 4 47 2,209            4 2 0 5 2 4 4 1 1 4 4 2 4 5 2 2 2 48 2,304            2,256            
292 2 1 5 2 2 5 5 2 5 5 5 1 1 4 1 5 2 5 58 3,364            4 4 5 5 2 5 5 1 1 5 5 1 5 5 2 2 2 59 3,481            3,422            
293 1 1 5 1 1 5 5 2 1 1 5 2 2 4 1 4 1 5 47 2,209            5 5 2 5 1 5 5 1 1 4 4 2 5 5 1 1 5 57 3,249            2,679            
294 1 1 5 1 1 5 3 3 1 2 5 1 1 3 1 5 1 5 45 2,025            5 2 1 5 1 5 3 1 1 4 4 3 5 4 3 1 1 49 2,401            2,205            
295 1 1 5 1 2 5 3 2 1 2 5 1 4 5 1 4 1 5 49 2,401            5 3 2 5 1 5 3 1 2 2 5 3 4 4 2 1 4 52 2,704            2,548            
296 2 1 5 2 2 4 4 2 2 2 4 2 2 4 2 4 3 3 50 2,500            4 3 2 4 2 5 4 1 2 4 4 3 3 4 2 2 2 51 2,601            2,550            
297 2 1 5 4 1 5 3 2 2 2 4 1 2 4 2 5 1 4 50 2,500            5 4 4 5 2 5 3 2 2 4 4 2 4 5 2 1 2 56 3,136            2,800            
298 1 1 5 4 2 4 2 2 1 5 5 1 1 4 2 3 3 4 50 2,500            4 3 5 4 3 2 2 1 2 2 5 2 4 5 3 1 2 50 2,500            2,500            
299 4 1 4 1 1 4 3 3 1 1 5 1 1 5 1 4 1 5 46 2,116            5 4 3 5 1 5 3 2 1 4 5 1 4 4 3 1 4 55 3,025            2,530            





Remarks: ∑(x) = 20,909    ∑(x
2
) = 1,111,545 and   
               ∑(y) = 22,628      ∑(y
2
) = 1,294,482 ∑(x.y) = 1,192,572     
Furthermore, the split half assessment for the other companies will calculate with the same 
way of calculation using data valid only.         
 
301 1 1 4 2 2 5 4 2 2 1 4 1 2 5 2 5 1 5 49 2,401            5 2 4 5 2 5 4 2 1 5 4 2 5 4 1 1 1 53 2,809            2,597            
302 1 2 4 4 1 4 5 2 2 2 5 1 2 3 2 5 1 4 50 2,500            4 3 3 4 2 5 5 1 1 3 4 2 4 4 2 1 2 50 2,500            2,500            
303 1 2 5 1 1 4 5 4 2 2 5 1 3 4 2 5 1 5 53 2,809            5 3 4 5 2 5 5 2 1 1 3 4 4 4 4 1 2 55 3,025            2,915            
304 3 1 3 2 1 4 2 4 5 1 3 4 2 3 4 3 3 4 52 2,704            4 3 2 5 3 5 2 5 4 4 4 4 3 4 1 3 2 58 3,364            3,016            
305 1 1 3 1 1 4 2 2 1 4 3 1 2 2 2 4 1 1 36 1,296            2 3 2 5 5 5 2 1 3 4 3 4 4 4 5 2 2 56 3,136            2,016            
306 2 1 5 2 1 5 3 3 3 3 5 2 2 4 2 4 1 4 52 2,704            5 3 4 5 2 5 3 2 2 2 4 2 5 5 1 1 2 53 2,809            2,756            
307 1 3 4 1 2 5 5 4 1 2 5 3 2 2 1 2 2 4 49 2,401            3 3 3 4 2 5 5 2 2 4 4 3 4 4 3 2 3 56 3,136            2,744            
308 1 1 4 2 1 4 3 2 2 1 5 3 2 4 2 5 4 5 51 2,601            4 3 5 4 3 5 3 3 1 2 4 2 4 4 2 3 3 55 3,025            2,805            
309 2 1 4 2 3 4 2 3 1 1 4 2 1 5 2 5 1 2 45 2,025            5 2 3 5 4 5 2 1 2 3 4 2 4 5 2 1 2 52 2,704            2,340            
310 2 1 4 2 2 0 4 3 2 2 4 2 1 5 2 4 2 4 46 2,116            4 3 5 5 0 4 4 1 1 4 4 2 4 4 4 2 2 53 2,809            2,438            
311 2 1 5 3 2 5 5 2 4 4 5 2 1 4 1 5 1 5 57 3,249            4 4 5 5 2 4 5 2 2 4 5 2 4 5 2 1 2 58 3,364            3,306            
312 4 1 5 1 2 5 5 2 2 2 5 4 4 4 2 4 2 4 58 3,364            4 4 3 5 2 5 5 2 2 4 3 2 4 4 3 2 4 58 3,364            3,364            
313 5 3 5 2 4 4 4 2 1 1 4 2 2 4 2 4 2 4 55 3,025            5 5 3 4 2 5 4 2 1 1 4 2 4 4 2 1 2 51 2,601            2,805            
314 2 1 4 0 2 4 4 3 4 2 5 2 1 4 3 4 2 5 52 2,704            4 3 4 5 4 5 4 4 2 4 4 2 4 4 4 1 3 61 3,721            3,172            
315 2 2 5 2 1 5 5 4 2 1 5 3 2 4 2 4 1 5 55 3,025            5 2 5 5 1 5 5 2 1 4 5 2 4 5 2 1 5 59 3,481            3,245            
316 5 1 5 2 1 4 5 2 1 2 5 1 4 5 2 4 2 4 55 3,025            5 4 2 5 2 5 5 5 4 5 4 2 4 5 4 2 4 67 4,489            3,685            
317 2 1 5 1 2 5 3 2 2 2 5 1 2 4 2 5 2 5 51 2,601            5 3 2 5 2 5 3 2 2 1 5 2 5 5 1 1 2 51 2,601            2,601            
318 4 4 5 2 1 5 5 4 2 1 5 1 4 5 3 5 1 5 62 3,844            5 5 4 5 2 4 5 1 3 1 5 4 4 5 5 5 4 67 4,489            4,154            
319 2 4 5 1 4 4 5 2 4 2 0 1 2 4 2 5 5 5 57 3,249            4 4 2 5 2 4 5 5 1 4 4 2 0 5 2 1 2 52 2,704            2,964            
320 4 1 5 1 1 4 5 4 1 1 5 1 1 5 3 5 1 5 53 2,809            5 4 4 5 1 5 5 1 3 1 5 4 5 5 4 1 3 61 3,721            3,233            
321 1 1 5 1 1 4 4 2 2 2 4 1 1 2 1 5 1 5 43 1,849            4 3 5 5 2 5 4 1 1 2 5 2 4 5 2 1 2 53 2,809            2,279            
322 2 1 4 2 1 4 3 3 3 3 4 2 2 4 2 4 1 4 49 2,401            3 3 4 5 3 5 3 2 2 3 4 2 4 4 2 1 3 53 2,809            2,597            
323 1 1 4 2 1 4 3 4 2 2 5 2 2 5 2 4 2 4 50 2,500            5 2 4 5 4 5 3 2 2 2 4 4 4 4 4 2 2 58 3,364            2,900            
324 5 2 4 2 4 5 5 1 3 1 5 1 1 3 1 3 2 5 53 2,809            4 4 3 5 3 5 5 1 1 5 5 1 3 5 1 2 2 55 3,025            2,915            
325 3 1 5 5 1 5 5 2 1 5 5 1 2 4 4 5 1 4 59 3,481            5 1 4 5 1 5 5 1 3 5 5 3 4 3 1 1 5 57 3,249            3,363            
326 2 2 4 4 2 4 4 2 2 4 4 2 2 4 2 4 2 4 54 2,916            4 3 4 4 4 4 4 2 2 4 4 2 4 4 2 2 2 55 3,025            2,970            
327 1 1 4 2 2 4 4 2 1 2 5 1 2 5 2 5 2 4 49 2,401            5 4 4 5 2 3 4 1 1 4 4 2 4 5 4 2 2 56 3,136            2,744            
328 3 1 5 5 1 5 5 2 1 5 5 1 2 5 4 5 1 4 60 3,600            5 1 4 5 1 5 5 1 3 5 5 3 5 3 1 1 5 58 3,364            3,480            
329 1 1 5 1 1 4 4 4 2 1 5 1 2 4 2 4 1 5 48 2,304            5 3 5 5 2 5 4 1 1 2 4 2 4 4 2 1 4 54 2,916            2,592            
330 5 2 5 2 1 5 4 2 5 2 5 1 1 4 2 5 1 5 57 3,249            5 3 5 4 2 5 4 2 1 3 4 1 4 4 2 1 2 52 2,704            2,964            
331 2 2 5 2 1 5 5 2 3 1 5 1 1 5 1 4 1 5 51 2,601            4 3 4 5 2 5 5 2 1 5 4 1 5 5 4 2 2 59 3,481            3,009            
332 3 2 5 4 3 4 5 2 2 2 5 4 4 3 2 5 4 5 64 4,096            4 4 4 5 2 4 5 2 2 4 4 2 4 5 4 2 4 61 3,721            3,904            
333 1 1 5 1 1 5 5 1 5 1 5 1 1 5 1 5 1 5 50 2,500            5 5 1 5 1 5 5 1 1 5 5 1 5 5 5 1 1 57 3,249            2,850            
334 4 2 4 4 2 4 3 2 4 2 4 2 4 4 2 4 2 2 55 3,025            4 3 4 4 4 4 3 2 2 2 2 2 4 4 2 2 2 50 2,500            2,750            
335 2 2 4 3 2 4 5 3 2 1 5 1 2 3 2 5 2 2 50 2,500            4 3 4 4 0 4 5 2 1 2 4 2 4 5 4 2 3 53 2,809            2,650            
336 2 1 5 2 2 5 5 2 1 2 4 1 2 5 1 4 1 5 50 2,500            5 5 4 5 2 5 5 1 1 5 4 1 4 4 2 2 2 57 3,249            2,850            
337 2 2 5 1 2 5 5 2 1 1 5 1 2 4 2 5 2 5 52 2,704            5 4 5 5 2 4 5 2 2 2 4 2 5 5 4 2 2 60 3,600            3,120            
338 5 5 5 5 5 5 5 2 1 5 5 4 3 5 3 5 2 5 75 5,625            5 5 5 5 5 5 5 2 1 5 3 3 5 5 4 3 4 70 4,900            5,250            
339 4 1 4 2 2 5 5 3 1 5 5 1 1 4 4 4 1 4 56 3,136            3 2 4 5 2 5 5 1 1 5 4 1 5 4 4 2 4 57 3,249            3,192            
340 2 1 5 1 2 5 5 4 1 2 5 1 2 5 3 5 2 5 56 3,136            5 5 5 5 4 5 5 4 4 5 3 4 4 5 4 2 4 73 5,329            4,088            
341 2 4 4 2 2 4 4 2 4 4 2 4 4 4 2 4 2 4 58 3,364            4 4 4 5 4 5 4 2 5 2 4 4 4 4 2 2 2 61 3,721            3,538            
342 2 2 4 2 2 5 4 2 2 2 4 2 2 4 4 4 2 4 53 2,809            4 4 4 4 2 5 4 2 2 4 4 2 4 4 4 2 2 57 3,249            3,021            
343 1 1 5 1 1 5 5 1 4 4 5 1 1 5 1 5 1 5 52 2,704            5 5 5 5 4 5 5 1 1 2 5 1 5 5 4 1 1 60 3,600            3,120            
344 4 4 5 1 1 5 4 2 4 4 5 1 4 5 2 5 1 4 61 3,721            5 4 5 5 2 5 4 2 1 2 3 1 5 5 4 2 2 57 3,249            3,477            
345 2 1 5 1 1 4 5 1 1 4 5 1 2 4 1 5 1 5 49 2,401            5 2 4 5 2 5 5 1 1 2 4 1 5 5 3 1 1 52 2,704            2,548            
346 2 1 5 2 1 5 4 1 2 2 5 2 2 4 1 5 2 2 48 2,304            5 4 4 5 1 5 4 1 1 2 4 2 5 5 1 2 2 53 2,809            2,544            
347 2 1 5 2 1 5 5 1 2 2 5 2 2 5 1 5 2 2 50 2,500            5 4 4 5 1 5 5 1 1 2 4 2 5 5 1 2 2 54 2,916            2,700            
348 2 2 4 4 2 4 4 2 2 2 4 2 2 4 2 4 2 4 52 2,704            4 0 4 4 4 4 4 2 2 4 4 2 4 4 4 2 4 56 3,136            2,912            
349 2 1 5 1 5 5 5 5 5 2 5 1 2 4 2 5 2 5 62 3,844            5 4 5 5 2 5 5 5 5 5 5 2 5 5 1 1 2 67 4,489            4,154            
350 1 1 5 2 1 5 5 1 5 1 5 1 2 4 2 5 1 5 52 2,704            5 4 5 5 0 5 5 1 5 5 5 2 5 4 1 1 2 60 3,600            3,120            
351 5 1 5 1 5 5 5 2 5 1 5 1 5 5 2 5 2 5 65 4,225            5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 2 82 6,724            5,330            
352 2 1 5 1 1 5 5 2 1 1 5 1 2 5 1 5 1 5 49 2,401            5 4 4 5 1 5 5 1 1 5 4 1 5 5 2 1 2 56 3,136            2,744            
353 4 1 4 2 2 4 4 4 4 1 5 3 2 5 2 4 3 4 58 3,364            5 4 5 4 2 5 4 4 1 5 4 2 4 5 4 2 4 64 4,096            3,712            
354 2 1 5 1 1 4 5 2 2 4 5 1 2 5 2 4 1 4 51 2,601            5 4 2 5 2 4 5 2 1 4 4 2 4 5 3 1 4 57 3,249            2,907            
355 1 2 4 4 3 1 1 3 2 1 3 2 1 5 3 4 5 5 50 2,500            2 2 1 2 1 1 1 3 1 2 2 2 5 2 1 1 3 32 1,024            1,600            
356 2 2 5 1 2 5 5 2 1 1 5 1 2 4 2 5 2 5 52 2,704            5 4 5 5 2 4 5 2 2 2 4 2 5 5 4 2 2 60 3,600            3,120            
357 3 1 5 1 2 5 2 4 1 0 5 5 4 5 3 3 5 5 59 3,481            5 3 1 5 3 5 2 1 1 3 5 3 3 5 5 4 2 56 3,136            3,304            
358 2 1 4 2 2 4 5 1 1 1 5 1 1 4 2 4 2 5 47 2,209            4 4 4 2 2 5 5 1 1 4 4 2 5 5 2 2 4 56 3,136            2,632            
359 4 2 5 1 2 5 5 2 5 5 5 2 2 5 2 5 2 5 64 4,096            5 5 4 5 2 5 5 4 2 5 5 2 5 5 1 2 2 64 4,096            4,096            
360 1 1 5 2 4 5 5 2 2 1 5 2 2 5 1 4 1 4 52 2,704            5 4 4 5 2 2 5 2 1 4 4 2 4 4 4 1 2 55 3,025            2,860            
361 4 1 5 2 1 4 4 2 2 2 5 2 4 5 1 5 1 4 54 2,916            5 4 4 4 2 5 4 1 1 4 4 1 5 4 4 2 4 58 3,364            3,132            
362 4 4 5 1 1 5 4 2 4 4 5 1 4 5 2 5 1 4 61 3,721            5 4 5 5 2 5 4 2 1 2 3 1 5 5 4 2 2 57 3,249            3,477            
363 5 2 5 1 1 5 5 5 3 1 5 5 5 5 1 5 2 5 66 4,356            5 5 4 5 2 5 5 3 1 5 5 1 5 5 2 1 3 62 3,844            4,092            
364 4 1 5 2 1 4 4 2 2 2 5 2 4 5 1 5 1 4 54 2,916            5 4 4 4 2 5 4 1 1 4 4 1 5 4 4 2 4 58 3,364            3,132            
365 4 4 5 1 1 5 4 2 4 4 5 1 4 5 2 5 1 4 61 3,721            5 4 5 5 2 5 4 2 1 2 3 1 5 5 4 2 2 57 3,249            3,477            
366 4 2 5 1 2 5 5 2 5 5 5 2 2 5 2 5 2 5 64 4,096            5 5 4 5 2 5 5 4 2 5 5 2 5 5 1 2 2 64 4,096            4,096            
367 4 4 5 1 1 5 4 2 4 4 5 1 4 5 2 5 1 4 61 3,721            5 4 5 5 2 5 4 2 1 2 3 1 5 5 4 2 2 57 3,249            3,477            
368 4 4 5 1 1 5 4 2 4 4 5 1 4 5 2 5 1 4 61 3,721            5 4 5 5 2 5 4 2 1 2 3 1 5 5 4 2 2 57 3,249            3,477            
369 4 4 5 1 1 5 4 2 4 4 5 1 4 5 2 5 1 4 61 3,721            5 4 5 5 2 5 4 2 1 2 3 1 5 5 4 2 2 57 3,249            3,477            
370 1 1 5 1 2 4 5 4 0 2 5 4 2 5 0 5 2 5 53 2,809            5 4 4 5 0 5 5 0 1 5 4 2 5 5 0 2 3 55 3,025            2,915            
371 5 1 5 1 1 5 5 5 3 1 5 5 5 5 1 5 2 5 65 4,225            5 5 4 5 2 5 5 3 1 5 5 1 5 5 2 1 3 62 3,844            4,030            
372 4 4 5 1 1 5 4 2 4 4 5 1 4 5 2 5 1 4 61 3,721            5 4 5 5 2 5 4 2 1 2 3 1 5 5 4 2 2 57 3,249            3,477            
373 5 2 3 2 2 3 3 3 2 4 4 2 1 2 1 4 2 2 47 2,209            4 2 3 4 2 2 3 2 2 4 4 2 4 5 3 2 2 50 2,500            2,350            
374 1 1 5 1 1 5 5 1 1 1 5 1 1 1 1 5 1 5 42 1,764            5 5 5 5 5 5 5 1 1 1 5 1 5 5 5 1 1 61 3,721            2,562            
375 3 1 5 2 1 5 5 2 2 1 5 1 1 3 1 5 1 5 49 2,401            5 5 4 5 2 5 5 1 1 3 5 1 5 5 1 1 1 55 3,025            2,695            
376 1 1 4 2 1 5 4 2 1 4 5 1 2 4 2 4 1 5 49 2,401            1 2 5 5 3 5 4 1 1 2 5 1 5 5 2 1 2 50 2,500            2,450            
377 1 1 5 1 1 5 5 1 5 1 5 1 1 1 1 5 1 5 46 2,116            5 5 5 5 1 5 5 1 1 1 5 1 5 5 1 1 1 53 2,809            2,438            
378 2 1 5 1 1 5 5 1 1 1 5 2 1 5 1 5 1 5 48 2,304            5 5 4 5 4 5 5 1 1 5 5 2 5 5 1 1 2 61 3,721            2,928            
379 1 1 5 1 1 4 5 1 2 1 5 1 1 4 1 5 1 1 41 1,681            5 4 3 5 4 5 5 1 1 3 5 1 5 5 2 1 1 56 3,136            2,296            
380 2 1 5 1 1 4 4 2 1 1 5 1 1 5 1 5 1 5 46 2,116            5 4 4 5 2 5 4 1 1 5 5 1 4 5 2 1 1 55 3,025            2,530            
381 2 2 4 2 1 4 4 2 2 3 4 2 2 4 2 4 1 4 49 2,401            4 4 4 4 2 4 4 2 1 2 4 2 4 4 4 1 2 52 2,704            2,548            
382 1 1 4 2 1 5 5 2 2 1 5 1 2 3 2 4 1 4 46 2,116            5 4 3 4 2 4 5 1 1 2 4 2 4 4 2 1 2 50 2,500            2,300            
383 2 1 5 3 1 5 5 2 2 4 4 1 2 4 2 4 2 5 54 2,916            5 4 2 5 4 5 5 1 2 4 5 2 4 4 2 2 1 57 3,249            3,078            
384 1 1 5 1 1 5 5 1 1 5 5 1 1 2 1 5 1 5 47 2,209            5 5 5 5 1 5 5 1 1 1 5 1 5 5 2 1 1 54 2,916            2,538            
385 2 1 5 1 1 5 5 2 1 1 5 1 2 4 1 4 1 5 47 2,209            5 4 5 5 2 5 5 1 1 1 4 2 5 4 2 1 2 54 2,916            2,538            
386 3 2 5 2 2 5 5 2 2 2 5 2 2 4 2 5 2 5 57 3,249            4 3 4 5 2 5 5 2 2 5 4 2 5 5 4 2 2 61 3,721            3,477            
387 1 1 5 1 1 5 5 1 1 1 5 1 1 2 1 4 1 5 42 1,764            5 5 5 5 1 5 5 1 1 2 5 1 5 5 4 1 1 57 3,249            2,394            
388 2 1 5 4 1 5 5 1 5 2 5 2 2 4 2 5 2 5 58 3,364            5 2 4 5 1 5 5 1 1 4 5 2 5 5 3 1 2 56 3,136            3,248            
389 3 1 4 4 2 4 3 4 4 1 3 2 2 4 3 4 3 3 54 2,916            3 3 3 3 4 3 3 4 1 3 3 1 3 4 4 3 3 51 2,601            2,754            
390 2 1 5 5 5 4 4 2 1 1 5 2 2 5 1 5 1 5 56 3,136            4 4 4 5 5 4 4 2 1 5 4 1 4 5 2 1 2 57 3,249            3,192            
391 1 1 5 1 1 5 5 1 5 2 5 1 1 4 1 5 1 4 49 2,401            5 5 5 5 1 5 5 1 1 2 5 1 5 5 2 1 1 55 3,025            2,695            
392 1 1 5 4 5 2 5 5 1 1 4 5 2 5 5 0 1 5 57 3,249            5 1 5 1 1 5 5 2 2 4 4 2 1 4 1 5 1 49 2,401            2,793            
393 1 2 4 1 1 4 3 2 2 2 4 2 1 2 2 4 2 4 43 1,849            5 5 3 5 2 3 3 1 1 2 3 2 5 4 2 1 2 49 2,401            2,107            
394 1 2 5 1 1 5 5 2 2 2 5 2 2 4 1 4 1 5 50 2,500            4 4 4 4 2 5 5 2 2 3 4 2 4 5 2 1 2 55 3,025            2,750            
395 2 1 5 1 1 4 3 4 3 3 5 4 2 4 2 4 3 4 55 3,025            4 3 3 5 2 5 3 2 2 3 5 2 4 5 2 2 2 54 2,916            2,970            
396 1 1 4 2 1 5 4 3 2 2 4 2 2 4 2 5 1 2 47 2,209            4 4 4 5 2 5 4 1 2 4 4 2 4 4 4 1 2 56 3,136            2,632            
397 1 1 5 4 1 5 4 2 1 1 5 1 1 4 1 4 1 1 43 1,849            4 3 5 5 4 2 4 1 1 1 5 2 5 5 1 1 1 50 2,500            2,150            
398 2 1 5 4 1 5 5 2 2 1 5 1 1 5 1 5 1 4 51 2,601            5 3 5 5 3 5 5 1 1 2 5 1 5 5 4 1 1 57 3,249            2,907            
399 1 2 4 2 1 4 5 2 2 2 5 2 2 4 2 5 2 5 52 2,704            5 4 4 4 2 4 5 4 2 4 5 2 4 5 1 1 2 58 3,364            3,016            
400 2 1 5 2 1 5 5 2 1 4 5 1 1 4 1 5 2 4 51 2,601            5 5 5 5 2 4 5 1 1 2 4 1 5 5 2 1 2 55 3,025            2,805            





The degree of interests ( i ) 
 
The degree of interest (i) for present value (PV) equation is defined by the calculating of the 
 𝑃𝑉 = 𝐹(
1
 1+𝑖 𝑛
)  or P = F (P/F, i, t). The degree of interest (i) values are defined by the 
equation as follows:  
1
(1+𝑖)𝑡
     Where, t is time period of year, see Table P.1.  












Year (t ) 5% 10% 12% 15% 20%
1 0.9524 0.9091 0.8929 0.8696 0.8333
2 0.9070 0.8264 0.7972 0.7561 0.6944
3 0.8638 0.7513 0.7118 0.6575 0.5787
4 0.8227 0.6830 0.6355 0.5718 0.4823
5 0.7835 0.6209 0.5674 0.4972 0.4019
6 0.7462 0.5645 0.5066 0.4323 0.3349
7 0.7107 0.5132 0.4523 0.3759 0.2791
8 0.6768 0.4665 0.4039 0.3269 0.2326
9 0.6446 0.4241 0.3606 0.2843 0.1938
10 0.6139 0.3855 0.3220 0.2472 0.1615
11 0.5847 0.3505 0.2875 0.2149 0.1346
12 0.5568 0.3186 0.2567 0.1869 0.1122
13 0.5303 0.2897 0.2292 0.1625 0.0935
14 0.5051 0.2633 0.2046 0.1413 0.0779
15 0.4810 0.2394 0.1827 0.1229 0.0649





The return on prevention calculation  
 
 
The NPV calculation is using the equation 3.16 in Chapter 3. The equation of NPV is calculated using the equation, as follows: 
NPV =  {(
PV t  inflows
 1+r t
+






In this study uses the time period begin in the first of the year (t = 1), because the company have been already run of the coal mined. 
Table Q.1. The NPV calculation of the training and education of Adaro Indonesia 
 
continued 
TE Costs (C1) Cost of accidents (C2) Total costs (C) Benefits (B) Net benefits, (B+C) Cummulatif benefits
2008 1 (127,348)                       (534,367)                          (661,715)               -                         (661,715)                        (661,715)                          
2009 2 (255,107)                       (576,194)                          (831,301)               -                         (831,301)                        (1,493,016)                       
2010 3 (213,388)                       (439,536)                          (652,924)               -                         (652,924)                        (2,145,941)                       
2011 4 (163,896)                       (483,490)                          (647,386)               -                         (647,386)                        (2,793,327)                       
2012 5 (259,743)                       (531,839)                          (791,582)               750,000             (41,582)                          (2,834,908)                       
2013 6 (272,730)                       (505,247)                          (777,977)               1,000,000          222,023                         (2,612,885)                       
2014 7 (286,367)                       (479,985)                          (766,351)               1,100,000          333,649                         (2,279,237)                       
2015 8 (300,685)                       (455,985)                          (756,670)               1,210,000          453,330                         (1,825,907)                       
2016 9 (315,719)                       (433,186)                          (748,905)               1,331,000          582,095                         (1,243,812)                       
2017 10 (331,505)                       (411,527)                          (743,032)               1,464,100          721,068                         (522,744)                          
2018 11 (348,080)                       (390,950)                          (739,031)               1,610,510          871,479                         348,735                           
2019 12 (365,484)                       (371,403)                          (736,887)               1,771,561          1,034,674                      1,383,408                        
2020 13 (383,759)                       (352,833)                          (736,591)               1,948,717          1,212,126                      2,595,534                        
2021 14 (402,947)                       (335,191)                          (738,138)               2,143,589          1,405,451                      4,000,985                        
2022 15 (423,094)                       (318,432)                          (741,526)               2,357,948          1,616,422                      5,617,407                        
Cost factors, in US $ Benefits, in US $






NPV =  
5% 10% 12% 15% 20% DF 5% DF 10% DF 12% DF 15% DF 20% DF 5% DF 10% DF 12% DF 15% DF 20%
0.9524 0.9091 0.8929 0.8696 0.8333 (630,205)       (601,559)      (590,817)        (575,404)        (551,429)       -                  -                  -                       -                  -                  
0.9070 0.8264 0.7972 0.7561 0.6944 (754,015)       (687,026)      (662,708)        (628,583)        (577,292)       -                  -                  -                       -                  -                  
0.8638 0.7513 0.7118 0.6575 0.5787 (564,021)       (490,552)      (464,739)        (429,308)        (377,850)       -                  -                  -                       -                  -                  
0.8227 0.6830 0.6355 0.5718 0.4823 (532,606)       (442,173)      (411,426)        (370,145)        (312,204)       -                  -                  -                       -                  -                  
0.7835 0.6209 0.5674 0.4972 0.4019 (620,225)       (491,510)      (449,165)        (393,556)        (318,119)       587,645      465,691      425,570            372,883      301,408      
0.7462 0.5645 0.5066 0.4323 0.3349 (580,538)       (439,148)      (394,147)        (336,341)        (260,543)       746,215      564,474      506,631            432,328      334,898      
0.7107 0.5132 0.4523 0.3759 0.2791 (544,632)       (393,259)      (346,658)        (288,100)        (213,875)       781,749      564,474      497,584            413,531      306,990      
0.6768 0.4665 0.4039 0.3269 0.2326 (512,144)       (352,992)      (305,606)        (247,357)        (175,977)       818,976      564,474      488,699            395,551      281,407      
0.6446 0.4241 0.3606 0.2843 0.1938 (482,751)       (317,609)      (270,063)        (212,886)        (145,143)       857,974      564,474      479,972            378,353      257,957      
0.6139 0.3855 0.3220 0.2472 0.1615 (456,157)       (286,471)      (239,236)        (183,666)        (120,004)       898,830      564,474      471,401            361,903      236,460      
0.5847 0.3505 0.2875 0.2149 0.1346 (432,096)       (259,026)      (212,454)        (158,850)        (99,465)         941,632      564,474      462,983            346,168      216,755      
0.5568 0.3186 0.2567 0.1869 0.1122 (410,326)       (234,795)      (189,141)        (137,730)        (82,647)         986,471      564,474      454,716            331,117      198,692      
0.5303 0.2897 0.2292 0.1625 0.0935 (390,630)       (213,364)      (168,808)        (119,717)        (68,845)         1,033,446   564,474      446,596            316,721      182,135      
0.5051 0.2633 0.2046 0.1413 0.0779 (372,810)       (194,375)      (151,038)        (104,320)        (57,491)         1,082,658   564,474      438,621            302,951      166,957      
0.4810 0.2394 0.1827 0.1229 0.0649 (356,686)       (177,515)      (135,474)        (91,129)          (48,129)         1,134,213   564,474      430,788            289,779      153,044      
(7,639,843)    (5,581,375)   (4,991,479)     (4,277,092)     (3,409,012)    9,869,811   6,110,430   5,103,560         3,941,284   2,636,703   
PV negative PV positive
Total PV =
Discounted factors (DF or r), % Total costs with discounted factors (DF), US $ Total benefits with discounted factors (DF), US $
DF 5% DF 10% DF 12% DF 15% DF 20% DF 5% DF 10% DF 12% DF 15% DF 20%
(630,205)     (601,559)     (590,817)     (575,404)     (551,429)     (630,205)       (601,559)       (590,817)       (575,404)       (551,429)       
(754,015)     (687,026)     (662,708)     (628,583)     (577,292)     (1,384,220)    (1,288,585)    (1,253,525)    (1,203,988)    (1,128,722)    
(564,021)     (490,552)     (464,739)     (429,308)     (377,850)     (1,948,240)    (1,779,137)    (1,718,264)    (1,633,296)    (1,506,571)    
(532,606)     (442,173)     (411,426)     (370,145)     (312,204)     (2,480,846)    (2,221,310)    (2,129,689)    (2,003,441)    (1,818,775)    
(32,580)       (25,819)       (23,595)       (20,674)       (16,711)       (2,513,427)    (2,247,129)    (2,153,284)    (2,024,114)    (1,835,486)    
165,677      125,326      112,484      95,987        74,355        (2,347,750)    (2,121,803)    (2,040,800)    (1,928,128)    (1,761,131)    
237,118      171,215      150,926      125,431      93,115        (2,110,632)    (1,950,588)    (1,889,875)    (1,802,697)    (1,668,016)    
306,831      211,482      183,092      148,194      105,430      (1,803,800)    (1,739,107)    (1,706,782)    (1,654,503)    (1,562,586)    
375,223      246,865      209,909      165,468      112,814      (1,428,577)    (1,492,242)    (1,496,873)    (1,489,035)    (1,449,772)    
442,673      278,003      232,165      178,237      116,457      (985,904)       (1,214,239)    (1,264,709)    (1,310,798)    (1,333,316)    
509,536      305,448      250,529      187,319      117,291      (476,368)       (908,791)       (1,014,179)    (1,123,479)    (1,216,025)    
576,145      329,679      265,575      193,388      116,046      99,777          (579,112)       (748,604)       (930,092)       (1,099,979)    
642,816      351,110      277,788      197,004      113,290      742,593        (228,002)       (470,816)       (733,087)       (986,689)       
709,848      370,099      287,583      198,631      109,466      1,452,441     142,097         (183,233)       (534,457)       (877,224)       
777,527      386,959      295,314      198,649      104,915      2,229,968     529,056         112,081         (335,807)       (772,309)       
2,229,968   529,056      112,081      (335,807)     (772,309)     




The results of the NPV show that the discounted factor (DF) of 5% is the largest value when compared to the others of the discounted factors 
(DF) in a Table Q.2., the largest of the NPV will be taken because give more profit to the company. 
Table Q.2. The NPV result of the training and education of Adaro Indonesia 
 
Furthermore, the NPV calculation can also be seen in the following Table Q. 3 to Q. 4.  






5% 10% 12% 15% 20%
Net present value (NPV), US $ 2,229,968   529,056    112,081    (335,807)   (772,309)   
Benefit cost ratio (BCR) 1.29            1.09          1.02          0.92          0.77          
Discounted factors (DF)
Results
TE Costs (C1) Cost of accidents (C2) Total costs (C) Benefits (B) Net benefits, (B+C) 5% 10% 12% 15% 20% DF 5% DF 10% DF 12% DF 15% DF 20%
2008 1 (127,348)                       (534,367)                          (661,715)               -                         (661,715)                        0.9524 0.9091 0.8929 0.8696 0.8333 (630,205)        (601,559)       (590,817)      (575,404)        (551,429)        
2009 2 (255,107)                       (576,194)                          (831,301)               -                         (831,301)                        0.9070 0.8264 0.7972 0.7561 0.6944 (754,015)        (687,026)       (662,708)      (628,583)        (577,292)        
2010 3 (213,388)                       (439,536)                          (652,924)               -                         (652,924)                        0.8638 0.7513 0.7118 0.6575 0.5787 (564,021)        (490,552)       (464,739)      (429,308)        (377,850)        
2011 4 (163,896)                       (483,490)                          (647,386)               -                         (647,386)                        0.8227 0.6830 0.6355 0.5718 0.4823 (532,606)        (442,173)       (411,426)      (370,145)        (312,204)        
2012 5 (259,743)                       (531,839)                          (791,582)               750,000             (41,582)                          0.7835 0.6209 0.5674 0.4972 0.4019 (32,580)          (25,819)         (23,595)        (20,674)          (16,711)          
2013 6 (272,730)                       (505,247)                          (777,977)               1,000,000          222,023                         0.7462 0.5645 0.5066 0.4323 0.3349 165,677          125,326        112,484       95,987            74,355            
2014 7 (286,367)                       (479,985)                          (766,351)               1,100,000          333,649                         0.7107 0.5132 0.4523 0.3759 0.2791 237,118          171,215        150,926       125,431          93,115            
2015 8 (300,685)                       (455,985)                          (756,670)               1,210,000          453,330                         0.6768 0.4665 0.4039 0.3269 0.2326 306,831          211,482        183,092       148,194          105,430          
2016 9 (315,719)                       (433,186)                          (748,905)               1,331,000          582,095                         0.6446 0.4241 0.3606 0.2843 0.1938 375,223          246,865        209,909       165,468          112,814          
2017 10 (331,505)                       (411,527)                          (743,032)               1,464,100          721,068                         0.6139 0.3855 0.3220 0.2472 0.1615 442,673          278,003        232,165       178,237          116,457          
2018 11 (348,080)                       (390,950)                          (739,031)               1,610,510          871,479                         0.5847 0.3505 0.2875 0.2149 0.1346 509,536          305,448        250,529       187,319          117,291          
2019 12 (365,484)                       (371,403)                          (736,887)               1,771,561          1,034,674                      0.5568 0.3186 0.2567 0.1869 0.1122 576,145          329,679        265,575       193,388          116,046          
2020 13 (383,759)                       (352,833)                          (736,591)               1,948,717          1,212,126                      0.5303 0.2897 0.2292 0.1625 0.0935 642,816          351,110        277,788       197,004          113,290          
2021 14 (402,947)                       (335,191)                          (738,138)               2,143,589          1,405,451                      0.5051 0.2633 0.2046 0.1413 0.0779 709,848          370,099        287,583       198,631          109,466          
2022 15 (423,094)                       (318,432)                          (741,526)               2,357,948          1,616,422                      0.4810 0.2394 0.1827 0.1229 0.0649 777,527          386,959        295,314       198,649          104,915          
NPV = 2,229,968     529,056      112,081      (335,807)      (772,309)      
Year of production Year (t)




Table Q. 4. The NPV calculation of the seven elements of OSH of Adaro Indonesia  
 
Table Q.5. The NPV results of the four surface coal mining companies  
 
Notes: with an AC of 5 is with accident cost and benefit start in the fifth of the year, with an AC of 3 is with accident cost and benefit start in the 
third of the year, w/o AC of 5 is without accident cost and benefit start in the fifth of the year, w/o AC of 3 is without accident cost and 
benefit start in the third of the year. 
DF PV, US$
Seven basic element of OHS costs (C1) Cost of accidents (C2) Total costs (C) Benefits (B) Net benefits, (B+C) 5% with DF 5%
2008 1 (14,948,012)                                                 (3,740,570)                       (18,688,582)          -                         (18,688,582)                   0.9524        (17,798,650)     
2009 2 (12,827,017)                                                 (4,033,359)                       (16,860,376)          -                         (16,860,376)                   0.9070        (15,292,858)     
2010 3 (10,340,868)                                                 (3,076,754)                       (13,417,622)          -                         (13,417,622)                   0.8638        (11,590,646)     
2011 4 (7,427,407)                                                   (3,384,430)                       (10,811,837)          -                         (10,811,837)                   0.8227        (8,894,925)       
2012 5 (8,679,275)                                                   (3,722,872)                       (12,402,147)          14,500,000        2,097,853                      0.7835        1,643,723        
2013 6 (9,113,239)                                                   (3,536,728)                       (12,649,967)          18,200,000        5,550,033                      0.7462        4,141,520        
2014 7 (9,568,901)                                                   (3,359,892)                       (12,928,793)          20,020,000        7,091,207                      0.7107        5,039,589        
2015 8 (10,047,346)                                                 (3,191,897)                       (13,239,243)          22,022,000        8,782,757                      0.6768        5,944,516        
2016 9 (10,549,713)                                                 (3,032,303)                       (13,582,016)          24,224,200        10,642,184                    0.6446        6,860,047        
2017 10 (11,077,199)                                                 (2,880,687)                       (13,957,886)          26,646,620        12,688,734                    0.6139        7,789,782        
2018 11 (11,631,059)                                                 (2,736,653)                       (14,367,712)          29,311,282        14,943,570                    0.5847        8,737,196        
2019 12 (12,212,612)                                                 (2,599,820)                       (14,812,432)          32,242,410        17,429,978                    0.5568        9,705,664        
2020 13 (12,823,242)                                                 (2,469,829)                       (15,293,071)          35,466,651        20,173,580                    0.5303        10,698,480      
2021 14 (13,464,404)                                                 (2,346,338)                       (15,810,742)          39,013,316        23,202,574                    0.5051        11,718,877      
2022 15 (14,137,624)                                                 (2,229,021)                       (16,366,645)          42,914,648        26,548,003                    0.4810        12,770,043      
NPV = 31,472,357      
Year of production Year (t)
Cost factors, in US $ Benefits, in US $
with AC of 5 with AC of 3 w/o AC of  5 w/o AC of 3 with AC of 5 with AC of 3 w/o AC of  5 w/o AC of 3 with AC of 5 with AC of 3 w/o AC of  5 w/o AC of 3 with AC of 5 with AC of 3 w/o AC of  5 w/o AC of 3
TE 2,229,968         3,494,873         6,959,297     7,802,567     553,856                 1,808,477              1,935,082         2,984,028    2,538,597     3,381,867     5,197,745     6,041,015     8,621,559    11,151,369    14,631,281     16,729,172     
PPE 2,011,331         3,697,871         6,740,660     8,005,565     37,097                   1,507,677              1,418,323         2,683,228    2,799,453     3,642,723     5,458,601     5,880,236     15,766,909  23,335,771    21,776,631     28,502,223     
PMCU 5,198,417         7,316,876         9,927,746     11,408,611   1,695,860              3,382,400              3,077,086         4,341,991    1,655,158     2,498,428     4,314,306     4,941,616     11,075,813  15,703,514    17,085,534     20,869,966     
EII 4,693,923         7,635,085         9,423,252     11,953,063   913,046                 1,961,942              2,294,273         3,137,543    3,228,338     4,071,609     5,887,486     6,730,756     14,098,665  21,256,177    20,108,387     26,422,629     
IET 15,055,837       25,648,131       19,785,166   29,945,542   8,221,953              19,184,463            9,603,179         18,035,879  4,766,774     12,268,810   8,222,932     14,927,957   13,146,481  19,460,722    19,156,203     25,038,525     
Signalization 1,649,000         2,913,905         6,378,329     7,221,599     1,337,930              2,181,200              2,719,156         3,309,445    2,028,803     2,872,073     4,687,950     5,109,585     4,814,456    6,912,348      10,824,178     12,294,759     
Organization 633,881            2,104,461         5,363,210     6,206,480     972,155                 2,658,695              2,353,382         4,039,922    3,958,836     5,429,417     6,617,984     7,461,254     11,949,427  15,322,507    17,959,149     20,900,310     
Total 31,472,357       52,811,202       64,577,660   82,543,427   13,731,897            32,684,854            23,400,481       38,532,036  20,975,959   34,164,927   40,387,004   51,092,419   79,473,310  113,142,408  121,541,363   150,757,584   
7 elements of OHS (t  from 1) 31,472,357       53,438,513       64,577,661   83,602,656   14,072,267            28,407,857            23,740,852       37,233,172  21,772,975   34,164,931   40,387,008   52,778,964   46,985,729  78,556,936    89,053,782     118,465,395   
7 elements of OHS (t from 0) 33,045,975       56,110,439       67,806,545   87,782,789   14,775,880            29,828,250            24,927,894       39,094,831  22,861,623   35,873,177   42,406,358   55,417,912   49,335,015  82,484,783    93,506,471     124,388,665   
NPV, US $




The calculation of the internal rate of return (IRR) is using the equation 4.17 in Chapter 4. The IRR value is defined as follows: 





− Co = 0 
The IRR result of the training and education (TE) show in Table Q. 6 with using the Excel software, and the others calculation is used the same 
way to calculate. The IRR result of the seven elements of OSH of Adaro Indonesia shows in the Table Q.6. The IRR results are required of the 
NPV zero, so this result represented of the break even points (BEP) because the cash inflow and outflow are balanced (Table Q. 7). 
Table Q. 6. The IRR calculation of the training and education (TE) of the element of OSH using the Excel software with the NPV is equal zero 
 
 
PV Cost with DF Benefit with DF
TE costs (C1) Cost of accidents (C2) Total cost(C) Benefits (B) Net benefits (B+C)
2008 1 (127,348)             (534,367)                        (661,715)         -                   (661,715)                   0.8878 (587,438)        (587,438)           -                               
2009 2 (255,107)             (576,194)                        (831,301)         -                   (831,301)                   0.7881 (655,149)        (655,149)           -                               
2010 3 (213,388)             (439,536)                        (652,924)         -                   (652,924)                   0.6996 (456,809)        (456,809)           -                               
2011 4 (163,896)             (483,490)                        (647,386)         -                   (647,386)                   0.6211 (402,093)        (402,093)           -                               
2012 5 (259,743)             (531,839)                        (791,582)         750,000        (41,582)                     0.5514 (22,928)          (436,465)           413,538                   
2013 6 (272,730)             (505,247)                        (777,977)         1,000,000     222,023                    0.4895 108,678         (380,813)           489,491                   
2014 7 (286,367)             (479,985)                        (766,351)         1,100,000     333,649                    0.4345 144,986         (333,015)           478,000                   
2015 8 (300,685)             (455,985)                        (756,670)         1,210,000     453,330                    0.3858 174,880         (291,899)           466,779                   
2016 9 (315,719)             (433,186)                        (748,905)         1,331,000     582,095                    0.3425 199,347         (256,474)           455,822                   
2017 10 (331,505)             (411,527)                        (743,032)         1,464,100     721,068                    0.3040 219,222         (225,899)           445,121                   
2018 11 (348,080)             (390,950)                        (739,031)         1,610,510     871,479                    0.2699 235,210         (199,462)           434,672                   
2019 12 (365,484)             (371,403)                        (736,887)         1,771,561     1,034,674                 0.2396 247,909         (176,559)           424,468                   
2020 13 (383,759)             (352,833)                        (736,591)         1,948,717     1,212,126                 0.2127 257,826         (156,677)           414,504                   
2021 14 (402,947)             (335,191)                        (738,138)         2,143,589     1,405,451                 0.1888 265,391         (139,382)           404,774                   
2022 15 (423,094)             (318,432)                        (741,526)         2,357,948     1,616,422                 0.1676 270,967         (124,305)           395,272                   
NPV = 0.00               (4,822,440)        4,822,440                
BEP = (321,496)           321,496                   
Cost per employee, US $ = 18.72                       
IRR  (%)  = 
Year of production Year (t ) DF (%)
12.6443052                                     














PV Cost with DF Benefit with DF
7 element OHS costs (C1) Cost of accidents (C2) Total cost(C) Benefits (B) Net benefits (B+C)
2008 1 (14,948,012)                         (3,740,570)                     (18,688,582)    -                   (18,688,582)              0.9043       (16,900,196)   (16,900,196)      -                               
2009 2 (12,827,017)                         (4,033,359)                     (16,860,376)    -                   (16,860,376)              0.8178       (13,787,897)   (13,787,897)      -                               
2010 3 (10,340,868)                         (3,076,754)                     (13,417,622)    -                   (13,417,622)              0.7395       (9,922,514)     (9,922,514)        -                               
2011 4 (7,427,407)                           (3,384,430)                     (10,811,837)    -                   (10,811,837)              0.6687       (7,230,379)     (7,230,379)        -                               
2012 5 (8,679,275)                           (3,722,872)                     (12,402,147)    14,500,000   2,097,853                 0.6048       1,268,680      (7,500,217)        8,768,897                
2013 6 (9,113,239)                           (3,536,728)                     (12,649,967)    18,200,000   5,550,033                 0.5469       3,035,204      (6,918,019)        9,953,223                
2014 7 (9,568,901)                           (3,359,892)                     (12,928,793)    20,020,000   7,091,207                 0.4945       3,506,937      (6,393,898)        9,900,835                
2015 8 (10,047,346)                         (3,191,897)                     (13,239,243)    22,022,000   8,782,757                 0.4472       3,927,842      (5,920,881)        9,848,723                
2016 9 (10,549,713)                         (3,032,303)                     (13,582,016)    24,224,200   10,642,184               0.4044       4,303,971      (5,492,914)        9,796,884                
2017 10 (11,077,199)                         (2,880,687)                     (13,957,886)    26,646,620   12,688,734               0.3657       4,640,580      (5,104,739)        9,745,319                
2018 11 (11,631,059)                         (2,736,653)                     (14,367,712)    29,311,282   14,943,570               0.3307       4,942,238      (4,751,787)        9,694,025                
2019 12 (12,212,612)                         (2,599,820)                     (14,812,432)    32,242,410   17,429,978               0.2991       5,212,926      (4,430,075)        9,643,001                
2020 13 (12,823,242)                         (2,469,829)                     (15,293,071)    35,466,651   20,173,580               0.2705       5,456,110      (4,136,136)        9,592,246                
2021 14 (13,464,404)                         (2,346,338)                     (15,810,742)    39,013,316   23,202,574               0.2446       5,674,815      (3,866,943)        9,541,757                
2022 15 (14,137,624)                         (2,229,021)                     (16,366,645)    42,914,648   26,548,003               0.2212       5,871,685      (3,619,850)        9,491,535                
NPV = 0.00               (105,976,445)    105,976,445            
BEP = (7,065,096)        7,065,096                
Cost per employee, US $  = 411.41                     
IRR  (%) = 
Year of production Year (t ) DF (%)
10.582042405                                 














PV Cost with DF Benefit with DF
7 element OHS costs (C1) Cost of accidents (C2) Total cost(C) Benefits (B) Net benefits (B+C)
2008 1 (3,273,000)                               (1,723,014)                            (4,996,014)            -                        (4,996,014)                    0.9007       (4,499,835)     (4,499,835)           -                             
2009 2 (3,896,807)                               (510,392)                               (4,407,199)            -                        (4,407,199)                    0.8112       (3,575,268)     (3,575,268)           -                             
2010 3 (7,196,830)                               (996,083)                               (8,192,913)            -                        (8,192,913)                    0.7307       (5,986,283)     (5,986,283)           -                             
2011 4 (7,297,006)                               (1,050,000)                            (8,347,006)            -                        (8,347,006)                    0.6581       (5,493,164)     (5,493,164)           -                             
2012 5 (6,552,801)                               (1,050,000)                            (7,602,801)            8,000,000         397,199                         0.5927       235,436          (4,506,490)           4,741,926               
2013 6 (6,880,441)                               (1,012,603)                            (7,893,044)            10,000,000       2,106,956                      0.5339       1,124,847       (4,213,881)           5,338,727               
2014 7 (7,224,463)                               (961,973)                               (8,186,435)            11,000,000       2,813,565                      0.4809       1,352,906       (3,936,457)           5,289,363               
2015 8 (7,585,686)                               (913,874)                               (8,499,560)            12,100,000       3,600,440                      0.4331       1,559,334       (3,681,121)           5,240,455               
2016 9 (7,964,970)                               (868,180)                               (8,833,151)            13,310,000       4,476,849                      0.3901       1,746,341       (3,445,658)           5,191,999               
2017 10 (8,363,219)                               (824,771)                               (9,187,990)            14,641,000       5,453,010                      0.3513       1,915,869       (3,228,123)           5,143,992               
2018 11 (8,781,380)                               (783,533)                               (9,564,912)            16,105,100       6,540,188                      0.3164       2,069,630       (3,026,798)           5,096,428               
2019 12 (9,220,449)                               (744,356)                               (9,964,805)            17,715,610       7,750,805                      0.2850       2,209,135       (2,840,169)           5,049,304               
2020 13 (9,681,471)                               (707,138)                               (10,388,609)          19,487,171       9,098,562                      0.2567       2,335,722       (2,666,894)           5,002,616               
2021 14 (10,165,545)                             (671,781)                               (10,837,326)          21,435,888       10,598,562                    0.2312       2,450,577       (2,505,783)           4,956,360               
2022 15 (10,673,822)                             (638,192)                               (11,312,014)          23,579,477       12,267,463                    0.2083       2,554,754       (2,355,777)           4,910,531               
NPV = 0.00                (55,961,701)         55,961,701             
BEP = (3,730,780)           3,730,780               
Cost per employee, US $   = 424.63                    
11.0266018159      
Benefits, in US $Cost factors, in US $
in US $
IRR (%) =













PV Cost with DF Benefit with DF
7 element OHS costs (C1) Cost of accidents (C2) Total cost(C) Benefits (B) Net benefits (B+C)
2008 1 (12,417,050)                            (3,409,117)                       (15,826,167)          -                         (15,826,167)               0.9230       (14,607,983)      (14,607,983)      -                        
2009 2 (20,030,933)                            (1,423,556)                       (21,454,489)          -                         (21,454,489)               0.8520       (18,278,779)      (18,278,779)      -                        
2010 3 (26,850,373)                            (1,279,158)                       (28,129,531)          -                         (28,129,531)               0.7864       (22,121,064)      (22,121,064)      -                        
2011 4 (17,053,197)                            (1,786,126)                       (18,839,323)          -                         (18,839,323)               0.7259       (13,674,873)      (13,674,873)      -                        
2012 5 (4,851,361)                              (2,356,916)                       (7,208,277)            13,000,000        5,791,724                   0.6700       3,880,435          (4,829,520)        8,709,955          
2013 6 (5,093,929)                              (1,948,426)                       (7,042,354)            15,000,000        7,957,646                   0.6184       4,921,207          (4,355,168)        9,276,375          
2014 7 (5,348,625)                              (1,851,005)                       (7,199,630)            16,500,000        9,300,370                   0.5708       5,308,866          (4,109,715)        9,418,581          
2015 8 (5,616,056)                              (1,758,454)                       (7,374,511)            18,150,000        10,775,489                 0.5269       5,677,447          (3,885,521)        9,562,968          
2016 9 (5,896,859)                              (1,670,532)                       (7,567,391)            19,965,000        12,397,609                 0.4863       6,029,323          (3,680,245)        9,709,568          
2017 10 (6,191,702)                              (1,587,005)                       (7,778,707)            21,961,500        14,182,793                 0.4489       6,366,589          (3,491,825)        9,858,415          
2018 11 (6,501,287)                              (1,507,655)                       (8,008,942)            24,157,650        16,148,708                 0.4143       6,691,098          (3,318,446)        10,009,544        
2019 12 (6,826,351)                              (1,432,272)                       (8,258,623)            26,573,415        18,314,792                 0.3824       7,004,483          (3,158,506)        10,162,989        
2020 13 (7,167,669)                              (1,360,658)                       (8,528,327)            29,230,757        20,702,429                 0.3530       7,308,191          (3,010,596)        10,318,787        
2021 14 (7,526,052)                              (1,292,626)                       (8,818,678)            32,153,832        23,335,154                 0.3258       7,603,504          (2,873,470)        10,476,974        
2022 15 (7,902,355)                              (1,227,994)                       (9,130,349)            35,369,215        26,238,866                 0.3008       7,891,557          (2,746,028)        10,637,585        
NPV = 0.00                   (108,141,740)    108,141,740      
BEP = (7,209,449)        7,209,449          
Cost per employee, US $  = 1,965                 
8.339167           
in US $
IRR (%) =
Benefits, in US $
Year of production Year (t ) DF (%)













PV Cost with DF Benefit with DF
7 element OHS costs (C1) Cost of accidents (C2) Total cost(C) Benefits (B) Net benefits (B+C)
2008 1 (10,117,749)                              (5,311,816)                         (15,429,565)         -                       (15,429,565)                   0.8910       (13,747,540)     (13,747,540)         -                             
2009 2 (11,387,021)                              (3,435,424)                         (14,822,445)         -                       (14,822,445)                   0.7939       (11,766,912)     (11,766,912)         -                             
2010 3 (13,409,933)                              (4,537,126)                         (17,947,059)         -                       (17,947,059)                   0.7073       (12,694,256)     (12,694,256)         -                             
2011 4 (17,017,938)                              (4,640,173)                         (21,658,111)         -                       (21,658,111)                   0.6302       (13,649,158)     (13,649,158)         -                             
2012 5 (14,880,335)                              (5,379,919)                         (20,260,254)         24,500,000      4,239,746                       0.5615       2,380,655         (11,376,312)         13,756,967            
2013 6 (15,624,352)                              (4,427,847)                         (20,052,199)         26,250,000      6,197,801                       0.5003       3,100,742         (10,032,056)         13,132,797            
2014 7 (16,405,569)                              (4,206,455)                         (20,612,024)         28,875,000      8,262,976                       0.4458       3,683,289         (9,187,977)           12,871,266            
2015 8 (17,225,848)                              (3,996,132)                         (21,221,980)         31,762,500      10,540,520                     0.3972       4,186,322         (8,428,620)           12,614,942            
2016 9 (18,087,140)                              (3,796,325)                         (21,883,466)         34,938,750      13,055,284                     0.3539       4,619,854         (7,743,869)           12,363,723            
2017 10 (18,991,497)                              (3,606,509)                         (22,598,006)         38,432,625      15,834,619                     0.3153       4,992,532         (7,124,975)           12,117,507            
2018 11 (19,941,072)                              (3,426,184)                         (23,367,256)         42,275,888      18,908,632                     0.2809       5,311,836         (6,564,358)           11,876,194            
2019 12 (20,938,126)                              (3,254,874)                         (24,193,000)         46,503,476      22,310,476                     0.2503       5,584,248         (6,055,438)           11,639,687            
2020 13 (21,985,032)                              (3,092,131)                         (25,077,163)         51,153,824      26,076,661                     0.2230       5,815,394         (5,592,495)           11,407,889            
2021 14 (23,084,284)                              (2,937,524)                         (26,021,808)         56,269,206      30,247,399                     0.1987       6,010,167         (5,170,541)           11,180,708            
2022 15 (24,238,498)                              (2,790,648)                         (27,029,146)         61,896,127      34,866,981                     0.1770       6,172,828         (4,785,223)           10,958,051            
NPV = 0.00                  (133,919,730)       133,919,730          
BEP  = (8,927,982)           8,927,982              
397.26                   
12.23509478         
Year of production Year (t ) DF (%)
Cost factors, in US $
in US $
Cost per employee, US $  =
IRR (%)  =




Table Q. 11. The break even point (BEP) results of the seven basic elements of OSH with the NPV equal to zero 
 
The cost per employee is the number of BEP cost divided to the average number of employees from 2008 to 2012 in the company. For example, 
the BEP of the training and education of Adaro Indonesia is US $ 321,496, and the average number of employees from 2008 to 2012 is 17,173. 
The cost per employee (in BEP cost) is calculated, as follows: 
=
𝑈𝑆  $ 321,496
17,173 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠
= 𝑈𝑆 $ 18.72/𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒        
So, the cost per employee for the training and education of OSH elements is US $ 18.72. Furthermore, the other calculations are using the same 
way of equation above (Table Q. 12). According to the Table Q. 12, the OSH costs should be paid by the companies are in US $ 207.17 per 
employee, but if for all seven basic elements of OSH costs are US $ 788.45 per employee.  
 
 
Adaro Indonesia Berau Coal Trubaindo Coal Mining Kaltim Prima Coal
TE 321,496                797,387       310,606                            506,787                    
PPE 699,893                657,378       196,368                            1,648,764                 
PMCU 441,076                466,812       293,563                            1,158,764                 
EII 862,082                313,478       184,706                            1,583,159                 
IET 3,868,861             2,861,447    4,766,774                         1,291,693                 
Signalization 355,098                174,196       167,902                            456,920                    
Organization 522,658                689,089       459,847                            644,410                    
Total 7,071,164             5,959,787    6,379,766                         7,290,497                 
Direct to employees (4 elements of OSH) 2,324,547             2,235,055    985,243                            4,897,474                 
Indirect to employees (3 elements of OSH) 4,746,617             3,724,732    5,394,523                         2,393,023                 
OSH costs (TE, PPE, Sig. and Org.) 1,899,145             2,318,050    1,134,723                         3,256,881                 
Seven basic elements of OSH




Table Q. 12. The cost per employee results of the seven basic elements of OSH  
 
The OSH cost expenses average amount of US $ 207.17 per employee (TE, PPE, Signalization, and Organization) is a based calculation of the 
OSH budget programs of the companies (Table Q. 12). For an example, the number of employees of Adaro Indonesia in 2012 is 23,555 
employees, so the OSH budget is defined as follows: 
𝑂𝐻𝑆 𝑏𝑢𝑑𝑔𝑒𝑡 𝑜𝑓 𝑡𝑕𝑒 𝑐𝑜𝑚𝑝𝑎𝑛𝑦 = US $
207.17
employee
 𝑥 23,555 employees = US $ 4,879,889    
Furthermore, the other calculations are the same way to calculate which used the number of employees in 2012. The IRR calculations show in 
the Figures Q. 1. to Q. 4. The figures are referred from Table Q. 6 to Q. 10 as mentions above. 
 
 
Adaro Indonesia Berau Coal Trubaindo Coal Mining Kaltim Prima Coal
TE 18.72                    90.76           84.68                                22.55                        54.18                
PPE 40.76                    74.82           53.54                                73.36                        60.62                
PMCU 25.68                    53.13           80.03                                51.56                        52.60                
EII 50.20                    35.68           50.36                                70.44                        51.67                
IET 225.29                  325.68         1,299.56                           57.47                        477.00              
Signalization 20.68                    19.83           45.77                                20.33                        26.65                
Organization 30.43                    78.43           125.37                              28.67                        65.73                
Total cost per employee 411.76                  678.33         1,739.30                           324.40                      788.45              
Direct to employee (4 elements of OHS) 135.36                  254.39         268.60                              217.92                      219.07              
Indirect to employee (3 elements of OHS) 276.40                  423.94         1,470.70                           106.48                      569.38              
OSH costs (TE, PPE, Sig. and Org.) per employee 110.59                  263.83         309.36                              144.92                      207.17              
Total cost per employee (all 7 basic elements calculated) 411.41                  424.63         1,965.00                           397.26                      799.58              
Seven elements of OHS Average
Cost per employee, US $
Comparison between direct and 
indirect costs to employees are still 








                 
                    Figure Q.1. The IRR (%) of Adaro Indonesia                        Figure Q.2. The IRR (%) of Berau Coal 
Required Invested Calculated Required Invested Calculated Required Invested Calculated Required Invested Calculated
2008 2,660,000    492,815       3,740,570       904,749       920,000       1,723,014         361,690       142,165       3,409,117           2,539,624      4,130,432   5,311,816        
2009 2,835,000    1,113,015    4,033,359       1,003,582    1,041,700    510,392            354,550       1,801,936    1,423,556           2,670,814      4,728,102   3,435,424        
2010 2,940,000    1,204,676    3,076,754       1,216,785    1,848,509    996,083            420,000       881,318       1,279,158           2,796,585      6,083,687   4,537,126        
2011 3,336,721    1,192,596    3,384,430       1,361,035    2,435,774    1,050,000         420,000       732,850       1,786,126           2,718,493      7,425,754   4,640,173        
2012 3,303,078    2,021,902    3,722,872       1,470,877    3,764,852    1,050,000         455,000       2,859,393    2,356,916           2,963,513      6,555,841   5,379,919        
Average 3,014,960    1,205,001    3,591,597       1,191,406    2,002,167    1,065,898         402,248       1,283,532    2,050,975           2,737,806      5,784,763   4,660,892        
Year
2,524,988    1,214,638    5,575,566    4,879,889    
Adaro Indonesia Berau Coal Trubaindo Coal Mining Kaltim Prima Coal









































IRR = 10.582042405%  with NPV= 0, and 
BEP = US $ 411.41 per employee.  IRR = 11.0266018159 %  with NPV= 0, 





             
 












































IRR = 8.399167 %  with NPV= 0, and 
BEP = US $ 1,965 per employee.  IRR = 12.23509478 %  with NPV= 0, and 


























  x 100%
𝑇
𝑡=1
                                                           
Where, Benefitst are refresented of benefits of the seven elements of OSH, and Costst are also refresented of costs of the seven elements of OSH, 
and |  | absolute symbol. 
The calculation, for an example for training and education of the element of OSH (Table Q.1 above). The total benefits with discounted factor of 
5% is US $ 9,869,811 (the present values (PV) cash inflow), and the total costs with a discounted factor of 5% is US $ - 7,639,843 (the present 




𝑜𝑟 𝑅𝑂𝑃 =   





= 𝟏. 𝟐𝟗   or =     
 US  $ 9,869,811 – US  $ 7,639,843 
US  $−7,639,843
  x 100%
𝑇
𝑡=1
= 𝟐𝟗. 𝟏𝟗% 
Furthermore, the others calculation is used the same way of methods. The results of the Net B/C ratio show in Table Q. 14 – 18. The total 












Table Q. 14. Net benefit-cost ratio of Adaro Indonesia 
 
Table Q. 15. Net benefit-cost ratio of Berau Coal 
 
with AC of 5 with AC of 3 w/o AC of  5 w/o AC of 3
TE 1.29                  1.46                  3.39              3.68              1.38                       3.54                       
PPE 1.13                  1.25                  1.66              1.78              1.19                       1.72                       
PMCU 1.44                  1.62                  2.40              2.61              1.53                       2.51                       
EII 1.21                  1.34                  1.53              1.68              1.28                       1.61                       
IET 1.20                  1.34                  1.28              1.43              1.27                       1.36                       
Signalization 1.21                  1.38                  3.11              3.39              1.30                       3.25                       
Organization 1.07                  1.22                  2.14              2.32              1.15                       2.23                       
The average values 1.22                  1.37                  2.22              2.41              1.30                       2.31                       
Total 7 basic elements of OSH 1.21                  1.36                  1.56              1.72              
Average with AC Average w/o ACElement of OSH
1.81                                                         
Net B/C ratio of Adaro Indonesia
with AC of 5 with AC of 3 w/o AC of  5 w/o AC of 3
TE 1.04                  1.12                  1.15              1.23              1.08                       1.19                       
PPE 1.00                  1.15                  1.16              1.31              1.08                       1.24                       
PMCU 1.16                  1.32                  1.33              1.47              1.24                       1.40                       
EII 1.14                  1.30                  1.44              1.60              1.22                       1.52                       
IET 1.14                  1.32                  1.16              1.30              1.23                       1.23                       
Signalization 1.26                  1.43                  1.73              1.89              1.35                       1.81                       
Organization 1.07                  1.19                  1.19              1.33              1.13                       1.26                       
The average values 1.12                  1.26                  1.31              1.45              1.19                       1.38                       
Total 7 basic elements of OSH 1.17                  1.33                  1.32              1.49              
Element of OSH Average with AC Average w/o AC
1.28                                                         




Table Q. 16. Net benefit-cost ratio of Trubaindo Coal Mining 
 
Table Q.17. Net benefit-cost ratio of Kaltim Prima Coal 
 
with AC of 5 with AC of 3 w/o AC of  5 w/o AC of 3
TE 1.34                  1.45                  2.07              2.24              1.40                       2.16                       
PPE 1.40                  1.52                  2.24              2.33              1.46                       2.29                       
PMCU 1.20                  1.30                  1.75              1.86              1.25                       1.81                       
EII 1.49                  1.61                  2.48              2.69              1.55                       2.59                       
IET 1.08                  1.17                  1.11              1.21              1.13                       1.16                       
Signalization 1.37                  1.52                  2.64              2.79              1.45                       2.72                       
Organization 1.22                  1.30                  1.42              1.48              1.26                       1.45                       
The average values 1.30                  1.41                  1.96              2.09              1.36                       2.02                       
Total 7 basic elements of OSH 1.70                  1.93                  1.99              2.34              
Element of OSH Average with AC Average w/o AC
Net B/C ratio of Trubaindo Coal Mining
1.69                                                         
with AC of 5 with AC of 3 w/o AC of  5 w/o AC of 3
TE 1.53                  1.69                  2.44              2.65              1.61                       2.55                       
PPE 1.32                  1.48                  1.51              1.66              1.40                       1.59                       
PMCU 1.33                  1.46                  1.61              1.75              1.40                       1.68                       
EII 1.31                  1.47                  1.51              1.67              1.39                       1.59                       
IET 1.36                  1.53                  1.63              1.82              1.45                       1.73                       
Signalization 1.38                  1.55                  2.64              2.86              1.47                       2.75                       
Organization 1.53                  1.68                  2.09              2.27              1.61                       2.18                       
The average values 1.39                  1.55                  1.92              2.10              1.47                       2.01                       
Total 7 basic elements of OSH 1.28                  1.36                  1.51              1.68              
Element of OSH Average with AC Average w/o AC
Net B/C ratio of Kaltim Prima Coal




Table Q. 18. The average of the net benefit-cost ratio (Net B/C ratio) of  the four companies 
 









Average with AC Average w/o AC
TE 1.37                        2.36                        
PPE 1.28                        1.71                        
PMCU 1.35                        1.85                        
EII 1.36                        1.83                        
IET 1.27                        1.37                        
Signalization 1.39                        2.63                        
Organization 1.29                        1.78                        
The average values 1.33                        1.93                        
Total average value
The average value of OSH program 1.33                        2.12                        
Total average value of OSH program
Element of OSH
1.63                                                          
Net Benefit/Cost ratio




























Law No. 32 of 
2009
Occupational Safety 
Law No. 1 of 1970, and 
Health Law No. 36 of 
2009
Mining Law  No. 
4 of 2009
Police Law No. 2 of 
2002, and  The Book  
of Criminal Procedure 
Act
Employment Law No. 13 
of 2003, and  National 
Social Security Insurance 
Law No. 40 of 2004*
Coordinator supervisory 
of the official civil 
investigator (PPNS)
Gov. Reg. No. 19 of 
1973, 75 of 2001, 55 
of 2010, and others 
related.
Ministerial Reg. No. 555.K of 
1995, 2555.K of 1993, and 
others related.  
Mine inspectors 
responsibility 
Mine official civil 
investigator (PPNS) 
Chief of mine 
inspector 
Coordinator 




Official labour & insurance  
inspectors responsibilities 
Mine authorities: supervisory, 
directory, inspector, executor, 






Supervision to minerals and coal 
mining companies 
Investigation and recommendation reports by tripartite bodies:   
working or mine or criminal accidents 
Fatal 
accidents 
Recommendations through the 
Technical mine manager or KTT  
The roles and responsibilities: in relation to 
OSH, technic operations, environment, 
finance, social and accident and  hazardous 
occurances report 
Derivatives of other related 
regulations 
Court process:                                                                                    
Claim payment or penalty or punishment 
 
Recommendations through the President director /CEO or 






can be achieved. 


















Classification of injuries from several institutions or countries 
 
Sources: The classification of injuries was compiled from DGMC, OSHA, NOSA, HSE, and ILO institutions through their respective websites, 






Brier information of the four surface coal mining companies 
 
1. Adaro Indonesia (AI) 
1.1 Introduction 
Adaro Indonesia is one of the biggest coal mining companies in Indonesia, with the open pit 
mine method. Adaro Indonesia founded on 1982 as a subsidiary of ENADIMSA, a Spanish 
government owned company. After several changes in its stockholder composition, the 
composition of Adaro Indonesia stock holders majority owned by Alam Tri Abadi 
corporation. 
“Initial permit for Adaro Indonesia operations based on Work Agreement for Coal Mining 
Enterprises between the government of Indonesia and Adaro Indonesia No. J2/J1.DU/52/82 
dated 16th November 1982 (coal contract of work/CCOW) for an area as large as 148,148 ha. 
Exploration rights granted by Decision of Director General of General Mining 
1022.K/222/030000/1985 about Exploration Mining Rights DU-182/Kalsel. Based on 
exploration result, Adaro Indonesia only retained 35,800.8 ha from its initial area. The 
retained contract area is based on the Decision of Director General of General Mining              
No. 635.K/20.01/DJP/98 with area code KW 96PP0386. The contract valid from 1
st
 of 
October 1992 through 30 of September 2022”
1
. 
Adaro Indonesia commenced mining in 1991 from a coal resource area in Indonesia‟s South 
Kalimantan Province. The mining area located in Balangan and Tabalong regency, the mined 
coal transported to its Kelanis river port which located in South Barito regency Central 
Kalimantan Province. According to JORC Compliant Resources and Reserves 2010 adjusted 
for coal mined in 2011, Adaro Indonesia has 4,373 mio. tons of resources and 891 mio. tons 
of reserves. Currently, we sell two different products, which have heat values of 
approximately 5,000 kcal/kg (E5000 - Tutupan, Paringin) and 4,000 kcal/kg (E4000 - Wara). 
Adaro Indonesia coal is marketed as the envirocoal product and is one of the most 
environmentally friendly coals with extremely low ash, nitrogen, and sulfur content, see 











From Kelanis port the coal barged to Taboneo or Indonesian Bulk Terminal and shipped to 
customer. Seventy percent of produced coal marketed to overseas, and the rest of thirty 
percent marketed domestically. 90% of the domestic customers are steam powered of the 
power plant owned by state electricity company or private company, namely Cilacap, Paiton, 
and Suralaya power plant. The other 10% are used by chemical or cement industry. 
The company status will describe as the following explanation below (Table V.2). 




1.2 Mine concession 
“Adaro Indonesia mine concession area is located in South Kalimantan province, near to the 
town of Tanjung, and distance 230 km from the capital city of Banjarmasin, or at the midway 
between the cities of Balikpapan and Banjarmasin. The two-lane Kalimantan Highway 
Parameter Unit Value
Total moisture (ar) % 26
Inherent moisture (adb) % 14.5
Ash (adb) % 1.5
Volatile matter (adb) % 43
Fixed carbon (adb) % 41
Calorific value (ar) Kcal/kg 5,100
Calorific value (adb) Kcal/kg 5,900
Total sulphur (ar) % 0.1
Hardgrove grindability index (HGI) 50
Name of company Adaro Indonesia
Type of contract Coal contract of mines (Indonesian name is PKP2B )
Contract of generation Fisrt generation
Number of contract J2/Ji.DU/52/82
Contract signed 16 of November 1982
Period of contract 01 of October 1992 up to 30 of September 2022 (30 years)
Stage of mines activity Production
Tyepe of minerals Coal
Mine product Envirocoal
Area of mines 35,800.80 ha
Location of mine operations Balangan and Tabalong regencies, Province of South Kalimanatan




linking the cities pass by the company‟s mining site. Both Banjarmasin and Balikpapan can 
be reached by flights from Jakarta. International flights from Balikpapan to several 
neighboring countries are also available at the present”
1
 (Figure V.1). 
 
Figure V.1. Mine concession of Adaro Indonesia
2
 
1.3 Operation and production 
The largest single-site coal mine in the southern with produced of the trademark evirocoal. 
Adaro Indonesia currently controls mine operations at the Tutupan, Paringin and Wara 
deposits, all located in the mine concession area along 14 coal seams that measured 21 km in 
length and up to 60 m thick. Adaro‟s mine operation is using the open pit mining method in 
combination of digging and hauling equipment for overburden removal and coal digging. 
Overburden removal conducted in two ways, using direct digging and helped by drilling and 
blasting. Adaro Indonesia use excavators and 70 to 100 tons class haul trucks for coal 
extraction, hydraulic face shovels and 150 to 200 tons class haul trucks for overburden 
stripping and hauling at our Tutupan, Wara and newly re-opened Paringin mines.  
“Within these mining operations, Adaro Indonesia oversees the work five mining contractors 
working on multi-year contracts, including our own subsidiary Saptaindra Sejati (SIS). These 
contractors are responsible for the overburden stripping, coal extraction and hauling, while 
we focus on exploration, mine planning and production supervision together with 
environmental management. The SIS company is handled 34% of the coal mining and 
hauling operations and 36% for the overburden removal in 2012”
2
. Overburden stripping, 




Stripped topsoil is stockpiled for use in post mining rehabilitation activities. Mined coal 
transported through self-owned chip sealed 80 km hauling road using double trailer hauling 
truck to the Kelanis port site (Figure V.2). Coal production is increasing significantly on year 














1. DGMC, Directorate General of Mineral and Coal, Ministry of Energy and Mineral 
Resources of Indonesia, Approval on Work Plan and Budget of Adaro Indonesia on 31 
of January 2012, Jakarta, Indonesia.  





2. Berau Coal (BC) 
2.1 Introduction 
Berau Coal is the fifth largest coal producer in Indonesia. It engages in open-pit mining of 
coal and using shovel and truck system in mine operation within its concession area in East 
Kalimantan, operating in three active mining areas of Lati, Binungan and Sambarata. Berau 
Coal concession area also contains three other reserve locations, two of which are expected to 
commence commercial production in 2012/13. 
“Berau Coal established in 1983 and is the first generation of coal contractor. It produces coal 
in the Berau area of East Kalimantan within the concession awarded to the company under 
the coal contract system established by the Government of Indonesia. The shareholders of 




(39%), a Netherlands company and Sojitz Corp., and a Japanese company (10%). The update 
shareholders in 2012 are 90% of Berau Coal Energy, and 10% of Sojitz Corporation”
3
. 
As at 31 December 2010, Berau Coal‟s coal reserves were estimated to be 467 mio. tons, 
while its total coal resources were estimated to be 1,921 mio. tons, Table V.3. The following 
table sets forth Berau Coal‟s estimated total reserves and resources, in mio. tons, in the areas 
in which it conducts mining operations (using the industry JORC report as of above date)
4
. 




“Berau Coal produces a range of typical Indonesian sub- bituminous coal, with low ash and 
relatively low sulfur content and moderate heating values. The coal is suitable for use as a 
base load fuel for domestic and regional utilities or as a blending coal for major export utility 
customers. Transshipment of coal is transported by barge from all three coal-loading 
terminals to the transshipment location at Muara Pantai in the Sulawesi Sea”
4
.   
The coal quality of Berau Coal is explained according to mine site locations (Table V.4). 




The company status will describe as the following explanation below (Table V.5). 
Coal resources Coal reserves
Lati 445                   167                  
Binungan 1,235                215                  
Sambarata 241                   85                    
Total 1,921                467                  
mio. tons
Mine locations
Lati Binungan Blok 7 Sambarata
Caloric Value (a.d.b), kcal/kg 4,952 5,033 5,819 
Total Sulphur (adb), % 1 0.5 0.7
Ash (a.d.b), % 4.5 4.7 4.5
H.G.I 50 45 45
Moisture (a.r), % 26 23 17
Moisture (a.d.b), % 18.0 - 26.0 12.0 - 17.0
Volatile Matter (adb), % 38.1 40.3 40
Fixed Carbon (adb), % 39.4 42.9 43.5










2.2 Mine concession 
“The concession area covers approximately 1,200 km
2
 in the northern part of East 
Kalimantan, approximately 300 km North of the provincial capital of Samarinda. It surrounds 
Tanjung Redeb, the principal town in the Berau regency. Berau coal concession area is 
118,400 ha (Based on the letter of the Ministry of Energy and Mineral Resources of 
Indonesia No. 178.K/40.00/DJG/205, dated 07 April 2005, 1st generation of CCOW, and will 
expire 26 April 2025)”
3
 (Figure V.3). 
The focus of exploration in 1997 was in the Lati, Binungan, Sambarata and Birang areas. 
Berau Coal carried out an initial mining feasibility study for the Sambarata and Birang 
deposits in 1999  (Figure V.3). The areas of Parapatan, Kelai and Gurimbang are at an early 
stage of exploration. The company this year will continue to carry out exploration activities 
in the Kelai and Gurimbang areas, covering a total area of 24,900 ha, with the hope of 
completing the environmental impact assessment report for the Kelai area, and the initial 
exploration report for the Gurimbang area. The Kelai area contains coal characteristics of 
thickness ranging from two to six meters and layer length of around 10 km. While initial 
studies in the Gurimbang area shows that coal layers here are similar to the ones in the Lati 
mine, with thickness ranging from 0.5 meter to more than six meters
4
.  
Name of company Berau Coal
Type of contract Coal contract of mines (Indonesian name is PKP2B )
Contract of generation Fisrt generation
Number of contract J2/Ji,DU/12/83
Contract signed 26 of April 1983
Period of contract 27 of April 1995 up to 26 of April 2025 (30 years)
Stage of mines activity Production
Tyepe of minerals Coal
Mine product Agathis, Sungkai, and Mahoni
Area of mines 118,400 ha





Figure V.3: Mine concession area of Berau Coal
4
 
2.3 Operation and production 
“The coal deposit is exponentially mined using conventional open pit-mining methods 
utilizing trucks, excavators, loaders and bulldozers for both overburden removal and coal 
mining methods and are transported by barge from all three coal loading terminals to the 
transshipment location. Each mine location has separate mining contractors under the strict 
supervision of the Company. The mining contractors are mined the coal such as BUMA, SIS, 
and Ricobana, and others”
4
. 
Berau‟s coal mined in 2011 amounted to 19.4 mio. tons, an increase of 12% over 2010. 
Berau‟s level of production is set to increase significantly in the near term. A number of 
expansion projects are underway, including the construction of a 42 km overland conveyor at 
Binungan and the upgrading of existing coal handling facilities, such as its barge loaders and 
crushers at the Lati coal handling facilities. Construction of a new crushing line and stockpile 
was completed in May 2011. The Berau is forecast to increase coal mined by 50% to 30 mio. 
tons per annum by 2014. Coal mined in 2012 is achieved to be around 20.99 mio. tons
4
. 
The several mining locations of Berau Coal are produced different types of coal quality 
products. The coal quality products are fulfill the customer market demands and country 
destination, as the following explanation details
4
: 
 “Lati mine area, from the Lati mine the coal is blended to produce the brands of Agathis 
and Sungkai. The coal is extracted using hydraulic excavators and loaded into dump 




11 km to the coal processing plant. The coal is crushed, blended and placed into 
stockpiles.  
 Binungan mine area, the coal from Binungan mine sites is blended to produce the brands 
of Eboy and Mahoni/Mahoni-B. The coal from mine pit is transported to the curshing plan 
a distance of some 2.5 km, and then to curshed, blended and loaded into the trucks. Coal 
transportation through the hauling road is transported over on all weather road, with a 
distance of 28 km, to the Suaran coal terminal port site.  
 Sambarata mine area, from the Sambarata mine the coal is blended to produce the brand of 
Ebony. From the mine coal is transported to the coal processing plant a distance of some 




Berau Coal‟s products and specifications are defined as the following explanation in              
a Tabel V.6. 




Notes: gar = gross as received, adb = air dry based 
 
Sources: 
3. DGMC, Directorate General of Mineral and Coal, Ministry of Energy and Mineral 
Resources of Indonesia, Approval on Work Plan and Budget of Berau Coal on 17 of 
January 2012, Jakarta, Indonesia.  
4. BC, Berau Coal, Annual report 2012. Available from: http://www.bumi-plc.com/global-




Mahoni Mahoni-B Agathis Sungkai
Calorific value kcal/kg (adb) 5,800 5,750 5,650 5,500
Calorific value kcal/kg (gar) 5,500 5,300 5,100 5,000
Total moisture %(ar) 19,0 22,5 25,0 26,0
Inherent moisture %(adb) 13,5 16,0 17,0 18,0
Total sulphur %(adb) 0.8 0,9 0,9 1,0
Specification Unit




3. Trubaindo Coal Mining (TCM) 
3.1 Introduction 
“Trubaindo Coal Mining is a 99.99% owned subsidiary of Indo Tambangraya Megah (ITM) 
which was established on 13 of March, 1990. The mine concession area as a mention in 
CCOW contract signed with the Government of Indonesia is 23,650 ha. The concession area 
is located in the districts of Muara Lawa, Bentian Besar, Muara Pahu and Damai of the 
regency of West Kutai in the province of East Kalimantan”
5
.  
The coal seam was formed in the Pamaluan and Kutai Basin formations, and has a calorific 
value ranging from 6,500 to 7,300 kcal/kg and sulphur content of 0.8-1.4%. The mine 
operation also uses the open pit method, with commonly the combination between shovel and 
truck. Regarding to the coal mine contract with the Indonesian government, the coal can be 
exploited within 30 years after contract signed (valid until February 2035). 
“Indo Tambangraya Megah (ITM) comprises integrated coal mining, coal processing and 
operational logistics in Indonesia. The Company holds majority ownership in five subsidiary 
companies, operating six concessions on the island of Borneo, in the provinces of East, 
Central, and South Kalimantan. We also own and operate a coal terminal in Bontang, three 
barge loading facilities, and a power plant. ITM has six mining companies, the five 
companies are in the production stages, namely those held by Indominco Mandiri, Trubaindo 
Coal Mining, Jorong Barutama Greston, Kitadin (Embalut) and Kitadin (Tandung Mayang), 
the last one of the company name is Bharinto Ekatama, plans to go into production in 2012”
5
. 
The coal resources and reserves data updated on December 31, 2011 in mio. tons based on 
the studies and estimates which are classified in accordance with the JORC code guidelines 
and technical discussion and audit conducted by an independent mineral experts and internal 
experts. The coal resources and reserves of Trubaindo Coal Mining are involved of the 
326.90 mio. tons and 101.80 mio. tons in 2011. The company status will describe as the 










3.2 Mine concession 
“Trubaindo Coal Mining‟s concession area of 23,650 ha comprises the North Block and the 
more recently opened South Block. The coal is trucked from the mine stockyard almost 40 
km to the port stockyard close to Bunyut Barge Loader, then barged either to Bontang Coal 
Terminal (BoCT), Balikpapan Coal Terminal (BCT), or directly to buyers. Total production 
in Trubaindo Coal Mining in 2012 rose to 8.29 mio. tons from 7.02 mio. tons in 2011. Heavy 
rainfall in the first two quarters negatively impacted output, but Trubaindo Coal Mining was 
able to make up for it in the second half of the year, especially as the existing contractor 
brought in additional equipment, and one new mining contractor was added. In addition, 
improved water management techniques supported higher output”
5
 (Figure V.4).  
 
Figure V.4: Mine concession of Trubaindo Coal Mining
6
 
Name of company Trubaindo Coal Mining
Type of contract Coal contract of mines (Indonesian name is PKP2B )
Contract of generation Second generation
Number of contract 017/PK/PTBA-TCM/1994
Contract signed 15-Agust-94
Period of contract 28 of February 2005 up to 27 of February 2035 (30 years)
Stage of mines activity Production
Tyepe of minerals Coal
Mine product HCV_HS, HCV_LS, MCV_LS
Area of mines 23,650 ha




3.3 Operation and production 
Mine operations are conducted by several mine contractors of Pamapersada Nusantara, Mitra 
Alam Persada, Borneo Alam Persada, and others. The mine operations are divided into two 
mine blocks, as well as North and South blocks. Open pit is commonly used in this company 
in relation to run the business of mining, with also combination between shovel and truck 
system. Regarding to the weather and climate in Kalimantan, as a high rainfall every year, 
due to these conditions, the company had a strong plan to achieve the target goals as well.  
“The coal production is always increasing in the following year compared to previous year. 
The TCM‟s production in 2012 is achieved of 8.29 mio. tons or an increase of 18.09% from 
the previous year of 7.02 mio. tons. The stripping ratio is a very important issues related to 
the mine cost expenditure. The North block of mine location is contributed of stripping ratio 
of 12.31 and the South block is 13.84”
6
. The mining operation and coal stockpile conditions 
are shown in the Figure V.5 and V.6.    
 












5. DGMC, Directorate General of Mineral and Coal, Ministry of Energy and Mineral 
Resources of Indonesia, Approval on Work Plan and Budget of Trubaindo Coal Mining 
on 09 of April 2012, Jakarta, Indonesia.  
6. TCM, Trubaindo Coal Mining, Annual report 2012. Available from: 
http://www.itmg.co.id/en/page/operation/overview-of-operations or www.itmg.co.id 
 
 
4. Kaltim Prima Coal (KPC) 
4.1 Introduction 
“Kaltim Prima Coal (KPC) incorporated in Indonesia with BP and CRA limited each holding 
50% of the shares in 1982. KPC licensed to conduct exploration and mining of coal based on 
a Coal Contract of Works (CCOW) with the concession covering 90,706 ha. The Indonesian 
State Coal Company (Bukit Asam) to receive 13.5% entitlement of all production. KPC 
subsequently relinquished most of the original agreement area, retaining 1,961 km
2
. In 1992, 
the commercial coal exports begin in January 1992”
7
.  
Bumi Resources Tbk. (The Company) signed a sales and purchase agreement with BP and 
Rio Tinto (CRA) for acquisition of Kaltim Prima Coal in 10 October 2003. Bumi Resources 
Tbk was established in 1973 and is a publicly listed company on the Jakarta and Surabaya 
Stock Exchanges.  
KPC‟s Sangatta mines are close to the port facilities at Tanjung Bara, which is linked to the 
mine by an overland conveyor (OLC) of approximately 13 km in length (Figure V.7). The 
Bengalon mine is also close to the coast and is linked to port facilities by a 22 km haul road. 







Figure V.7: Overland conveyor (OLC) of KPC
8
 
“The coal deposit supporting the KPC mining area is of the Miocene Age. It occurs in the 
Balikpapan formation within the Kutai Basin 20 km from the coast in low, undulating 
rainforest country with incised stream channels and steeply sided ridge tops in places. Coal 
deposits divided into two blocks named Sangatta block and Bengalon block where these 
blocks separated by the Bengalon river in the central of KPC concession. The coal resources 
and reserves of the KPC is available in Table V.8”
8
.  
Table V.8: Coal resources and reserves of KPC in 2012
8 
 
Kaltim Prima Coal (KPC) is the second biggest producer of thermal coal in Indonesia, with 
open pit mine operations and located in East Kalimantan. KPC produces three grades of coal, 
Prima, Pinang, and Melawan
7
. At 2012, KPC‟s total coal production at the Sangatta and 
Bengalon mines reached 42.3 mio. tons, rised up from 38.8 mio. tons in 2011. 
The company status will be described as the following explanation below (Table V.9). The 
period of contract of this company will be ended in 2021.  




4.2 Mine concession 
“Kaltim Prima Coal (KPC) has mining concessions with a size of approximately 90,938 ha in 
Sengatta and Bengalon in the East Kalimantan province of Indonesia (Figure V.8). KPC 
Coal resources Coal reserves
Sengatta 2,877                1,032               
Bengalon 600                   216                  
Total 3,477                1,248               
Mine locations
mio. tons
Name of company Kaltim Prima Coal
Type of contract Coal contract of mines (Indonesian name is PKP2B )
Contract of generation Fisrt generation
Number of contract J2/Ji D4/16/82
Contract signed 8 of April 1982
Period of contract 01 of January 1992 up to 31 of December 2021 (30 years)
Stage of mines activity Production
Tyepe of minerals Coal
Mine product Prima coal, Pinang coal, and Melawai coal
Area of mines 90,938 ha




operations are located around Sangatta, the capital of the East Kutai Regency (Kutim), in the 
East Kalimantan province of Indonesia. The town is on the Sangatta River, 50 km north of 
the equator on the east coast of Kalimantan Island, 180 km north of the provincial capital 




Figure V.8: Mine concession of KPC
8
 
4.3 Operation and production 
“KPC operations include a series of the open pits, coal preparation facilities (Figure V.9), 
13.2 km overland conveyor to the coast and a world class marine terminal capable of 
handling bulk carriers of up to 220,000 DWT. Mining is by conventional truck and shovel. 
Between six and twelve open pits are in operation at any one time operating 24 hours a day, 
365 days a year. Coal is crushed in five crushers with a total capacity of 6,200 tph. All are set 
to crush coal to a top size of 50 mm. Dirty coal is processed through a washing plant which 
produces 1 Mtpa of Prima product. The overland belt conveyor with a current rate of 4,200 
tph. The coal's journey to the coast takes about 26 minutes, passing over ridges and stretches 
of low lying ground”
8
. KPC produces three coal brands of Prima, Pinang, and Melawan 
(Table V.10).  
“Overburden and coal are removed in sequence according to a detailed mine plan designed to 
ensure final product quality parameters are met. An average of 9.0 bank cubic meters (bcm) 
of overburden is removed for each tonne of coal mined. Overburden is dumped in mined out 
areas or out of pit prior to rehabilitation and reforestation. At present there are 9 open pits in 
operation, 4 of which are operated by KPC and 5 by mining contractors. Coal production in 







Figure V.9: Open pit mine operations at KPC
8
 
“KPC is owned mining fleet currently consists of 190 haul trucks (138 OB trucks and 52 Coal 
trucks), 35 shovels/ backhoes (22 OB diggers and 15 Coal diggers) and about 200 units of 
other mobile equipment. Haul trucks range from 80 to 360 tons capacity and shovels to        
33 m
3
 capacity. The fleet is fully serviced and maintained on site. KPC also utilizes 










7 DGMC, Directorate General of Mineral and Coal, Ministry of Energy and Mineral 
Resources of Indonesia, Approval on Work Plan and Budget of Kaltim Prima Coal on 
30 of January 2012, Jakarta, Indonesia.  
8. KPC, Kaltim Prima Coal, Annual report 2012, Jakarta, Indonesia. Available from: 
www.kpc.co.id or www.bumiresources.com 
 
Calorivic values Total sulphur Total Moisture Ash
kcal/kg, gar (%), adb (%) (%), adb
Sengatta:
Prima 7,100                 0.7                  10.5                   4.0         
Pinang 6,290                 0.5                  17.0                   3.5         
Melawan 5,690                 0.3                  23.0                   2.5         
Bengalon 6,230                 0.9                  14.0                   4.5         
Mine locations
